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No.  I.  1860. 

Account  of  a  Visit  to  Barren  Island  in  March  1858.   By  G.  TOF 

LlEBIG,  M.  D.* 

Barren  Island  is  a  volcanic  island,  situated  in  Lat.  12^  17'  N.  and 
in  Long.  9b^  54'  £.  Its  smallest  distance  from  the  Andaman  Archi- 
pelago is  in  a  straight  line  only  36  miles  East.  The  distance  from 
the  nearest  point  of  the  main  land,  near  Tavoy,  is  ahout  270  miles 
W.  S.  W.  It  lies  not  far  out  of  the  straight  course  between  Port 
Blair  and  Amherst,  about  63  miles  from  the  former,  and  330  from  the 
latter  place.  The  Semiramis  approached  the  island  on  the  morniDg 
of  the  19th  March,  1858,  coming  from  the  N.  E.,  and  steamed  round 
it  by  S.  keeping  close  to  the  shore,  until  tlie  ship  was  opposite  the  en- 
trance of  the  crater  (Fig.  2.)  bearing  about  W.  and  by  N.  from  the 
centre  of  the  island,  where  she  hove  to,  and  we  landed. 

It  is  stated  in  former  accounts,  that  all  round  the  island  the  lead 
finds  no  bottom  at  150  fathoms,  only  i  mile  distance  from  the  shore. 
Captain  Campbell  found  however  ground  at  that  distance  on  one  side 
of  the  island,  its  centre  bearing  N.  E.  at  a  depth  varying  from  4^  to 
14  fathoms. 

Nearing  the  island  from  the  North  and  passing  round  to  the  South 
East  of  it,  it  looks  from  a  distance  like  an  oval-topped  hill ;  but  com- 
ing doser,  the  sides  of  the  mountain  are  discovered  to  belong  to  a 
steep  circular  elevation,  sending  out  spurs  towards  the  sea  and  en- 
closing a  central  valley.    The  sides  of  the  enclosing  circle  being  low- 

*  An  aooount  of  a  previous  Tisit  to  this  Island  by  Dr.  Q*.  R.  PUj&ir,  Bengal 
army,  will  be  found  in  the  25th  No.  of  the  records  of  the  GoTemment  of  Indie, 

Ko.  CII. — Mew  Sebies,  Vol.  XXX.  b 


2  Account  of  a  visit  to  Barren^sland.  [No.  1, 

er  in  the  direction  of  the  spectator,  the  upper  circumference  of  this 
vallej  is  seen  in  the  shape  of  an  oval  ring,  formed  by  the  crest  of  the 
surrounding  ridge.  In  the  middle  of  this  ring,  the  upper  part  of  a 
regular  cone  is  visible,  from  the  apex  of  which  small  white  vapour- 
like clouds  emanate.  It  is  also  distinguished  from  the  surrounding 
darker  masses  by  its  grey  colour,  and  some  large  white  marks  on  it, 
like  fields  of  snow.    An  entrance  is  not  discernible. 

The  slopes  towards  the  sea  are  generally  covered  with  shrubby  ve- 
getation, presenting  however  some  bare  patches  towards  the  upper 
edge ;  small  trees  grow  about  the  base,  where  large  rounded  stones 
are  washed  by  the  sea. 

Turning  now  to  the  S.  and  S.  W.  the  enclosing  wall  is  higher  than 
the  cone  and  the  crest  of  the  opposite  ridge,  and  both  therefore  dis- 
appear from  the  view.  On  this  side  the  vegetation  down  the  spurs 
to  the  sea  may  be  called  rich,  and  consists  of  different  forest  trees  of 
moderate  height,  interspersed  with  graceful  palms  ;  and  where  the 
descent  is  rocky,  the  rocks  are  frequently  covered  with  ferns. 

Passing  to  the  westward  of  the  centre  of  the  island,  and  continuing 
the  survey  towards  the  northern  end,  one  of  the  first  turns  discovers 
a  large  gap  in  the  circular  wall,  extending  quite  down  to  the  base  of 
the  island,  through  which  the  interior  of  the  valley,  with  the  cone 
in  the  middle,  opens  at  once  into  full  view. 

The  sides  of  this  gap  or  fissure  in  the  circular  wall  form  a  regular 
out  or  short  transverse  valley  through  it,  opening  towards  the  sea 
into  a  small  bay,  and  on  the  other  side  into  the  circular  valley,  to 
which  it  is  the  only  way  of  access.  Opposite  this  entrance,  in  the  centre 
ofthe  valley,  rises  the  cone  of  grey  ashes,  and  surrounding  its  base  the 
bottom  of  the  valley  is  filled  with  black  masses  of  cold  lava,  which 
are  continued  like  a  congealed  stream  through  the  gap,  breaking  off 
abruptly  when  they  arrive  near  the  water' s*edge.     At  its  termination 

• 

the  steam  is  about  10  or  15  feet  high,  and  its  breadth  seems  less  than 
farther  up.  It  looks  like  a  black  perpendicular  wall  drawn  across  the 
entrance  and  facing  the  sea. 

The  lava  consists  of  a  black  basalt  mass  (matrix)  throughout  which 
are  disseminated  innumerable  semi-transparent  little  crystals  of  a 
vanety  of  common  felspar  (orthoclase),  and  also  many  bright  green 
granules  of  olivine.     The  lower  part  of  its  thickness  is  homogeneous. 
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with  a  smooth  fracture,  bat  from  the  upper  surface  to  a  depth  of 
several  feet  it  is  cleft  in  all  directions,  whereby  the  upper  part  is 
divided  into  rough  blocks,  possessing  a  spongy  texture  as  well  as 
countless  sharp  edges  and  corners. 

The  older  lava,  composing  the  rocks  on  the  side  of  the  valley  and 
also  the  strata  of  the  surrounding  ridge  is  slighty  different  from  this. 
The  colour  of  its  principal  mass  is  a  reddish  grey,  felspar  and  olivine 
crystals  are  embedded  in  it  in  the  same  proportions  as  before,  and  in 
addition  small  pieces  of  black  augite  of  the  granular  kind,  with  con- 
choidal  fracture.  From  underneath  the  black  lava,  where  it  termin- 
ates near  the  sea,  issues  a  broad  but  thin  sheet  of  hot  water,  mixing 
with  the  sea  water  between  the  pebbles  of  the  beach.  The  Ther- 
mometer I  had  with  me  was  not  graduated  high  enough  to  measure 
its  temperature,  its  highest  mark  being  104^  F.  (40*^  C.)  The  water 
where  escaping  from  the  rock  must  have  been  nearly  at  the  boiling 
point,  judging  from  the  heat  felt  when  the  hands  were  dipped  into 
it,  or  when  the  hot  stones  were  touched.  When  bathing,  we  found 
the  sea  water  warm  for  many  yards  from  the  entrance  of  the  hot 
spring  and  to  a  depth  of  more  than  8  feet.  It  is  not  impossible  that 
a  jet  of  hot  steam  or  water  may  emerge  from  the  rocks  below  the 
level  of  the  sea.  The  hot  water  tasted  quite  fresh,  and  not  saline  as 
might  have  been  expected,  showing  that  it  could  not  have  been  long 
in  contact  with  the  rocks. 

We  ascended  to  the  base  of  the  cone,  passing  along  the  sloping 
sides  of  the  transverse  valley  through  dry  grass  and  brushwood  or 
over  sandy  ridges,  so  long  as  the  solidified  stream  of  lava  in  the  mid- 
dle left  us  room  to  do  so.  At  last  we  had  to  ascend  the  rugged  sur- 
face of  the  black  lava  itself,  and  cross  the  circular  valley,  which  has 
about  the  same  breadth  as  the  transverse  valley  (not  quite  one*eighth 
of  a  mile),  until  we  arrived  at  the  base  about  half  a  mile  from  the  sea. 
The  cone  rises  from  the  lava  accumulated  in  the  circular  valley,  and  its 
base  is  about  50  feet  higher  than  the  level  of  the  sea,  at  a  rough  esti» 
mate.  It  is  quite  round  and  smooth,  and  the  inclination  of  its  sides  is 
40  degrees.  No  vegetation  of  any  kind  was  visible  along  its  surface. 
We  turned  to  the  left  and  went  up  from  the  north  side,  where  the 
appearance  of  a  ravine,  some  way  up,  only  two  or  three  feet  deep  and 
very  narrow  with  some  tufts  of  grass  growing  along  it,  promised  an 
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easier  ascent  for  a  part  of  tlie  wayl  and  where  a  rocky  shoulder  at 
about  two-thirds  of  the  height  would  offer  a  place  to  rest.  Oar  as- 
cent commenced  at  about  2}  p.  ii^.,  and  was  certainly  the  most  fatiguing 
expedition  many  of  us  remember  ever  to  have  undertaken.  The  sky 
was  almost  cloudless,  and  the  heat  consequently  was  great.  The 
lower  third  and  more  of  the  slope  consisted  of  a  powder  of  ashes 
into  which  we  sunk  ankle-deep,  and  we  often  fell  a  step  back  for  two 
gained.  A  little  higher,  stones  loosening  when  the  foot  stepped  on 
them  and  rolling  down  in  long  jumps,  were  dangerous  to  any  one 
following. 

Arrived  at  the  rocks  mentioned,  their  nature  and  the  manner  in 
which  the  side  of  the  cone  bulged  out  in  their  neighbourhood,  show- 
ed that  they  marked  the  point  from  whence  an  effusion  of  lava  of  the 
same  kind,  as  we  has  seen  below,  had  taken  place  from  the  side  of  the 
cone,  not  reaching  the  mouth  of  the  tube  at  the  apex.  The  last  third 
of  the  way  from  the  rocks  upwards  offered  a  firmer  footing,  the  ashes 
being  cemented  by  sulphate  of  lime  (gypsum)  which,  where  it  was 
present,  formed  the  white  patches  we  had  already  observed  from  a 
great  distance  when  approaching  the  island.  The  ground  now  became 
very  hot,  not  however  intolerably  so,  until  about  30  feet  from  the  apex 
a  few  rocks  again  offered  a  convenient  seat,  not  affected  by  the  heat 
of  the  ground.  There  the  Aneroid  barometer  and  the  temperature 
of  the  air  were  observed  in  the  shade  of  an  umbrella. 

About  half  way  between  these  rocks  and  the  highest  point  cracks 
and  fissures  commenced  to  intersect  the  ground,  widening  higher  up 
to  the  breadth  of  several  inches,  where  clouds  of  hot  watery  vapour 
issued  from  them.  They  were  filled  with  sulphur,  often  accompanied 
with  beautifully  crystallised  white  needles  of  gypsum,  and  a  sulphu- 
rous smell  also  accompanied  the  vapour  (sulphurous  acid).  This  smell 
was  however  not  very  strong  and  did  not  prevent  us  from  penetrat- 
ing the  clouds,  when  we  discovered  that  what  had  appeared  from 
below  as  the  summit  was  in  fact  the  edge  of  a  small  crater,  about 
90  or  100  feet  wide,  and  60  or  60  deep.  At  that  depth  it  had  a 
solid  floor  of  decomposed  lava  or  tufa  and  volcanic  sand.  Its  walls 
were  made  up  of  rocks,  in  appearance  like  those  of  the  older  lava  and 
were  highest  on  the  north  and  south  sides.  Towards  the  west  the 
crater  opened  with  a  similar  clefb,  to  that  which  had  permitted  us 
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to  enter  the  island.  The  vapours  rose  principally  from  the  northern 
and  southern  quarters  of  the  edge  where  the  fissures  tirere  largest 
and  longest,  running  hoth  parallel  and  across  the  edge.  The  rocks 
where  the  sulphurous  vapours  issued  from  between  them,  were  co- 
vered with  reddish  and  white  crusts,  indicating  the  beginning  of  decom- 
position of  their  substance.  From  the  top  the  horizon  and  more  or 
less  of  the  sea  were  visible  in  all  directions,  with  the  exception  of 
the  quarter  between  South  and  West.  The  inner  slope  of  the  cir- 
cular elevation  enclosing  the  valley,  had  no  spurs,  but  was  like  a 
plain  wall,  falling  off  with  a  steep  descent  all  round  towards  the 
centre.  It  had  a  uniform  brownish  colour,  appertaining  either  to  the 
surface  of  larger  masses  of  the  rock  itself,  or  being  derived  from  the 
dry  grass  and  smaller  shrubs  covering  the  slope.  There  were  no 
trees  or  brushwood  visible  to  correspond  to  the  richer  vegetation  on 
the  external  circumference.  Horizontal  parallel  lines,  traceable 
throughout  the  circle  and  rising  somewhat  like  the  borders  of  reced- 
ing steps,  indicated  the  thickness  and  strike  of  the  different  sheets 
of  lava  and  tufa  which,  superimposed  upon  one  another,  formed  the 
Bubstance  of  the  circular  elevation.  A  very  good  transverse  section 
of  it  had  already  attracted  my  attention,  where  the  left  side  of  the 
transverse  valley  debouches  into  the  sea.  Several  strata  of  tufaceous 
formation,  alternating  with  older  rock  like  lava,  could  be  seen  there 
rising  from  the  rocky  beach.  One  of  the  most  remarkable  amongst 
these  was  a  stratum  of  rounded  stones,  like  large  pebbles,  cemented 
by  tufa,  exactly  like  those  of  the  present  beach,  but  at  a  considerable 
elevation  (about  20  feet)  above  the  high  water  mark,  showing  that 
the  sub-marine  base  of  the  Island  must  have  been  raised  since  those 
pebbles  had  been  washed  by  the  sea.  All  these  strata  dipped  out- 
wards from  the  centre  of  the  island,  parallel  with  the  external  slope 
of  the  encircling*wall.  It  is  intei^psting  to  observe  that  this  slope 
continues  under  the  sea  level  on  three  sides  of  the  Island  at  least, 
at  the  same  inclination  as  above  water,  which  averages  about  35*. 
This  is  shown  by  the  soundings,  which  exceed  150  fathoms  at  a 
distance  of  a  quarter  of  a  mile  from  the  shore. 

Judging  from  what  we  saw,  as  I  have  here  attempted  to  describe 
it,  I  would  conclude  that  the  circular  valley  and  its  walls  constitute 
tlie  crater  of  a  huge  volcanic  cone  of  sub*marine  basis,  which  had 
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been  the  vent  for  fluid  masses  of  rock,  when  such  eruptions  took 
place  on  a  larger  scale  than  in  more  recent  times.  The  smaller  cone 
in  the  centre  of  the  old  crater,  corresponding  in  its  size  to  the  dimi- 
nished forces  of  volcanic  action,  is  of  recent  origin,  and  represents 
those  smaller  cones  of  still  active  volcanoes  which  are  usually  dis- 
tinguished as  cones  of  eruption  from  the  original  cones,  also  called 
the  cones  of  elevation. 

We  have  it  on  record  that  about  60  years  ago,  the  crater  of  the 
little  cone  was  throwing  out  showers  of  red  hot  stones  of  several 
tons  weight  and  enormous  volumes  of  smoke  (Captain  Blair's  account 
Asiatic  Researches  1795),  and  but  for  the  isolated  position  of  the 
volcano  preventing  its  more  frequent  observation,  we  should  doubtless 
be  able  to  fix  the  date  of  the  eruption  that  left  the  stream  of  lava 
behind,  which  is  now  filling  the  valley  and  its  outlet  into  the  sea. 
Since  that  time  it  has  entered  the  period  of  decline  of  volcanic 
activity,  without  however  leaving  us  the  assurance  that  it  will  not 
some  day  revive  again. 

From  barometrical  observations,  I  deduced  the  height  of  the 
cone  by  Gauss's  formula,  allowing  for  the  time  of  the  day  and  the 
influence  of  the  hot  ground  near  the  summit,  to  be  about  980  feet, 
from  the  level  of  the  sea  to  the  northern  edge  of  the  crater.  This 
height  is  confirmed  by  a  trigonometrical  measurement  of  Lieutenant 
Heathcote,  I.  N.,  to  whom  I  am  indebted  for  the  communication 
of  his  results.  He  visited  the  Island  about  four  months  earlier  than 
we  did,  when  he  found  the  height  of  the  cone  975  feet  above  the 
level  of  the  sea,  and  the  diameter  of  the  Island  2,970  yards,  1.68 
miles  North  and  South. 

The  few  notes  I  could  glean  respecting  the  recent  history  of  the 
Island,  are  derived  from  the  Island  itself,  from  the  records  of  the 
Asiatic  Society,  and  from  Horsbargh.  We  found*on  a  rock  in  the 
transverse  valley  the  inscription  ^'Galathea  1846,"  showing  that  since 
then  no  alteration  has  taken  place.  The  same  conclusion  can  be  extend- 
ed farther  back  to  the  year  1881  or  1832,  judging  from  an  account 
communicated  to  the  Asiatic  Society  (Asiatic  Society's  Journal, 
April  1832)  by  Dr.  J.  Adam,  whose  informant  landed  in  the  month 
of  March,  and  reached  the  base  of  the  cone.    By  this  explicit  account, 

the  descriptions  of  the  Island  in  ''  Lyell,"*  dated  1843,  and  in  Hum- 

•  Lyeirs  Principles  of  Qeologf . 
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boldt's  Cosmos^  both  apparently  derived  from  the  same  s^rce,  mast 
be  rectified.  The  narrator  states  (in  "  Lyeil")  that  the  sea  filled  the 
circular  Yalley  round  the  cone. 

Horsbnrgh  states  that  in  1803  the  Yolcano  was  observed  to  ex« 
plode  regularly  every  10  minutes,  projecting  each  time  a  column  of 
black  smoke,  perpendicularly,  to  a  great  height, "  and  in  the  night  a 
fire  of  considerable  size  continued  to  bum  on  the  east  side  of  the 
crater,  which  was  then  in  view." 

The  oldest  account  on  record  is  that  of  Captain  Blair,  already 
quoted,  taken  from  his  Beport  of  the  survey  of  the  Andaman  Islands. 
He  must  have  visited  the  Island  about  1790,  as  far  as  I  am  able  to 
oonclude  from  the  publication  in  the  researches  and  the  date  of  his 
chart  of  the  Andamans  which  is  1790.  He  approached  nearly  to  the 
hue  of  the  cone,  which  he  describes  as  the  lowest  part  of  the  Island, 
veiy  little  higher  than  the  level  of  the  sea,  but  he  does  not  men- 
tion the  black  stream  of  lava.  The  acclivity  of  the  cone  he  states 
to  he  32**  17',  and  its  height  1,800  feet  nearly,  which,  says  he,  is 
slflo  the  elevation  of  the  other  parts  of  the  Island.  On  the  other  hand 
he  remarks  that  the  cone  is  visible  in  clear  weather  at  a  distance  of 
twelve  leagues,  which  would  require  a  height  of  not  more  than  from 
900  to  1,000  feet.  I  think  therefore  that  Captain  Blair  could  have 
taken  no  accurate  measurements,  contenting  himself  with  a  rough 
estimate.  If  it  could  be  proved  otherwise,  the  Island  would  have 
subsided  820  feet  since  he  visited  it. 

From  the  description  in  some  of  these  accounts  it  would  appear 
that  the  high  vegetation  which  we  found  on  the  external  slope  of 
the  Island,  is  of  quite  recent  origin. 

Mr.  Adam's  authority  (1831)  states  as  follows  : — 

^  The  summits  to  the  N.  E.  were  completely  smooth  and  covered 
with  ashes ;  those  to  the  S.  W.,  although  partly  covered  with  ashes, 
also  have  a  good  many  small  shrubs  over  them,  with  dry  and  parched 
grass  growing  on  the  surface." 

He  conjectures  from  this  that  the  eruptions  would  take  place  only 
in  the  S.  W«  Monsoon  or  rainy  season,  at  which  time  the  S.  W. 
wind  would  blow  the  dust  and  ashes  on  the  hills  in  the  opposite  di- 
rection, or  N.  E.;  such  a  conjecture  is  hardly  admissible  on  the 
ground  given,  it  being  easier  to  account  for  the  vegetation  on  the 
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souih-wesl^rn  slope  by  its  angle  of  descent  being  much  smaller  than 
that  of  the  north-eastern  slope. 

The  sulphur  on  the  top  of  the  cone  occurs  in  such  quantity  in  the 
cracks  and  fissures,  often  lining  them  to  the  thickness  of  more  than 
half  an  inch,  that  the  question  naturally  arises,  whether  the  sulphur 
could  not  be  worked  with  advantage. 

Although  in  the  immediate  neighbourhood  of  the  crater,  where 
the  fissures  are  numerous,  the  ground  seems  to  be  completely  pene- 
trated with  sulphur,  this  is  not  so  evident  in  other  parts,  only  a  few 
feet  lower,  where  the  surface  is  unbroken.  There  are  however  some 
reasons  which  seem  to  promise  that  a  search  might  be  successful. 
In  eruptive  cones,  like  that  of  Barren  Island,  there  is  always  a  cen- 
tral tube,  or  passage^  connecting  the  vent  in  the  crater  with  the 
heat  of  volcanic  action  in  the  interior.  In  this  tube  the  sulphur, 
generally  in  combination  with  hydrogen,  rises  in  company  with  the 
watery  vapour,  and  is  partly  deposited  in  the  fissures  and  interstices 
of  the  earth  near  the  vent,  the  remainder  escaping  through  the 
apertures. 

If  in  the  present  case  we  admit  the  sensible  heat  of  the  ground  of 
\he  upper  third  of  the  cone  to  be  principally  due  to  the  condensation 
of  steam,  a  process  of  which  we  have  abundant  evidence  in  the  streanti 
of  hot  water  rushing  out  from  underneath  the  cold  lava,  it  is  not 
improbable  that  the  whole  of  the  upper  part  of  the  interior  of  the 
cone  is  intersected  with  spaces  and  fissures  filled  with  steam  and  sul- 
phurous vapour,  these  being  sufficiently  near  the  surface  to  permit 
the  heat  to  penetrate.  It  is  therefore  not  unlikely  that  at  a  moder- 
ate depth  we  should  find  sulphur  saturating  the  volcanic  sand  that 
covers  the  outside  of  the  cone. 

I  only  speak  of  the  outside,  as  we  may  conclude  from  the  evidence 
we  have  in  the  rocks  of  lava  in  the  crater  and  those  bulging  out  on 
the  side,  that  the  structure  of  the  cone  is  supported  by  solid  rock  near- 
ly to  its  summit,  the  ashes  covering  it  only  superficially. 

From  what  has  been  said  above,  the  probability  of  sulphur  being 
found  near  the  surface  disposed  in  such  a  way  as  to  allow  of  ita  being 
profitably  exhausted,  will  depend  on  the  following  conditions : 

First, — That  the  communication  of  the  central  canal,  throuo^h 
which  the  vapours  rise,  with  its  outlets,  be  effected  not  through  a  few 
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kige,  but  through  many  and  smaller  passages,  distributed  throughout 
the  thickness  of  the  upper  part  of  the  cone. 

Second, — ^That  some  of  these  passages  communicate  with  the  loose 
eover  of  ashes  and  stones  which  envelopes  the  rocky  support  of  the 
cone. 

Although  I  have  mentioned  some  facts  which  seem  to  indicate  the 
existence  of  such  favorable  conditions,  and  .which  are  moreover 
strengthened  Iqt  ftn  observation  by  Captain  Campbell,  who  saw'  vapour 
issuing,  and  sulphur  being  deposited  near  a  rocky  shoulder  about  two* 
thirds  of  the  height  on  the  eastern  descent  of  the  cone,  still  their 
presence  can  only  be  ascertained  satisiactorily  by  experimental  dig- 
ging- 

The  Solfatara  at  Puzuoli,  near  Naples,  is  a  similar  instance  of  the 

production  of  sulphur.  It  is  a  crater  in  which  exhalations  of  watery 
vapour,  sulphurous  acid  and  hydrochloric  acid  take  place,  and  where 
sulphur  is  also  deposited.  The  sulphur  is  gained  there  by  distilling 
it  out  of  the  sand  of  the  crater,  to  a  depth  of  10  metres  or  32  feet 
— ^it  becomes  too  hot  lower  down — and  returning  the  sand  which  af- 
ter 25  or  30  years  is  again  charged  with  sulphur.  The  permanency 
of  the  volcano  of  Barren  Island  as  a  source  of  sulphur  would  depend 
on  the  rapidity  with  which  the  sulphur  would  be  replaced  after  the  sand 
had  been  once  exhausted.  The  time  required  for  this  is  not  necessarily 
fixed  to  periods  of  25  or  30  years.  In  Iceland,  at  a  similar  spot,  the 
sulphur  is  renewed  every  two  or  three  years. 

If  a  preliminary  experiment  should  make  it  appear  advantageous 
to  work  the  cone  regularly,  the  material  about  the  apex,  after  being 
exhausted  of  the  sulphur  that  is  present,  could  by  blasting  and  other 
operations  be  disposed  in  such  a  way  as  to  direct  the  jets  of  vapour 
in  the  most  convenient  manner  through  uncharged  portions  of  ground. 
If  the  salphur  should  aggregate  in  periods  of  not  too  long  duration, 
it  would  be  possible  to  carry  on  the  work  of  filling  up  new  ground 
on  one  side,  and  taking  away  saturated  earth  on  the  other  at  the  same 
tune,  so  that  after  working  round  the  whole  circumference,  the  earth 
that  had  been  first  put  on  would  be  ready  to  be  taken  away. 

If  the  periods  should  prove  too  long  to  allow  the  work  permanently 
to  be  carried  ou,  an  interval  of  time  might  be  allowed  to  pass,  before 
returning  operations. 

0 
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Water  for  the  laboarera  could  always  be  obtained  from  the  warm 
spring  at  the  entrance  of  the  Island. 

The  distilling  or  melting  of  scdphar  to  separate  it  from  adherent 
earth  is  a  matter  of  comparatively  little  expense  or  trouble.  If  the 
sulphur  be  abundant,  it  might  be  effected  as  in  Sicily  by  using  a  part 
of  it  as  fuel.  It  is  not  necessary  to  do  it  on  the  spot ;  it  might  be 
done  at  any  place  where  bricks  and  fuel  are  cheap. 

It  is  impossible  to  predict  certain  and  lasting  success  to  an  under- 
taking of  this  kind,  all  depending  on  the  quantity  of  sulphur  present 
and  the  rapidity  with  which  it  will  be  replaced. 

The  situation  of  Barren  Island  offers  every  facility  for  a  preUmina- 
ry  trial.  The  near  proximity  of  the  Andamans  insures  a  supply  of 
convict  labour,  timber,  bricks,  and  lime.  All  the  wood  and  iron  work 
required  for  facilitating  the  transport  of  loads  up  and  down  the  hill 
could  be  made  on  the  Andamans. 


On  certain  Mediaval  Apologues, — By  E.  B.  Cowsll,  M.  A. 

Among  the  many  by-paths  of  inquiry  which  open  in  every  direction 
from  the  broad  beaten  track  of  literature,  few  are  more  inviting  than 
those  which  trace  the  mutual  likenesses  between  the  household  le- 
gends of  different  nations,  now  widely  separated  by  lands  and  seas, 
but  once  linked  in  close  association.  Mr.  Dasent,  in  his  recent  work 
on  the  Popular  Norse  Legends,  has  followed  out  most  successfullj 
one  of  these  paths,  and  has  traced  the  same  stories  under  varying 
names  and  localities,  from  nation  to  nation  of  the  great  Indo-Ger- 
manic  family, — showing  that  everywhere  the  natural  literature  which 
bursts  spontaneously  from  the  heart  of  the  people,  bears  evidence  of 
a  common  origin  for  its  favourite  legends,  though  now  lost  in  a  far 
distant  past. 

The  present  paper  is  not,  however,  concerned  with  those  popular 
tales  which  float  from  mouth  to  mouth  among  the  unlettered  pea- 
sants,— its  business  is  with  certain  apologues  of  a  more  philosophic 
character,  which  are  yet  common  to  the  East  and  West,  and  which 
must  have  flowed  from  one  identical  source,  though  the  particular 
channels  by  which  the  commerce  of  ancient  thought  was  conducted, 
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are  now  no  longer  to  be  mapped  oat  by  tbe  bistorian.  Nor  can  we 
trace  tbe  oonrse  wbicb  any  particular  apologue  took,  as  it  found  its 
way  from  land  to  land ;  too  often  it  acts  per  saltum  in  its  progress, 
and  its  intermediate  bistory  is  concealed  between  its  two  appearances 
in  two  different  epocbs  and  countries.  Tbe  stream  rises  to  tbe  sur- 
face in  tbe  far  East  and  tbe  far  West,  but  its  main  current  runs 
underground. 

Tbe  first  instance  wbicb  I  sball  offer  is  one  too  well  known  to  be 
dwelt  upon  at  lengtb,  but  it  is  one  too  remarkable  to  be  wbolly  omit- 
ted in  tbe  present  sketcb, — I  refer  to  tbe  story  of  Abraham  and  the 
Fireworsbipper,  wbicb  Jeremy  Taj  lor  subjoined  as  a  colophon  to  bis 
Liberty  of  prophesying,*  expressly  adding  that  he  found  it  "  in  old 
Jewish  books."  I  am  not  aware,  however,  that  it  has  ever  yet  been 
traced  to  tbe  Babbinical  writings,  and  its  spirit  of  toleration  is  wide- 
ly different  from  the  usual  bigotry  of  the  Talmud ;  and  Bishop  Heber 
has  very  plausibly  suggested  that  Jeremy  Taylor's  memory  deceived 
him  and  that  be  had  really  seen  it  as  a  quotation  from  S&df  s  fiost&n. 
It  %M  thus  quoted  by  Gentius  in  his  preface  to  a  translation  of  a 
Hebrew  History  of  the  Jews  published  at  Amsterdam  in  1651 ;  and 
it  is  singular  that  it  was  added  to  tbe  second  edition  of  the  '  Liberty 
of  Prophesying'  published  in  1658 — tbe  first,  published  six  years  be- 
fore, and  therefore  earlier  than  Gentius'  work,  not  containing  any 
allusion  to  it.f 

Still  any  one  who  has  seen  the  voluminous  stores  of  mediaeval 
Jewish  writings,  wbicb  fill  the  shelves  of  tbe  Bodleian  Library,  can- 
not but  feel  a  lingering  suspicion  that  Taylor  in  his  omnivorous  read- 
ing may  have  met  with  tbe  story  as  be  states, — and  that  it  may  yet 
be  found  by  tbe  Babbinical  student  in  some  medissval  Jewish  book« 
Bishop  Heber  in  his  note  remarks  that  a  learned  Jew,  Mr.  J.  D'AUe- 
mand,  professes  to  have  a  strong  impression  on  bis  mind  that  he  has 
seen  it  in  a  Jewish  commentary  on  Genesis  xviii.  1.  It  is  a  favourite 
story  in  tbe  East, — it  occurs  in  the  Subhat  ul  khikv  of  Jfimi  as  well 
as  the  Bo8t6n  of  8idi, — and  it  may  very  probably  be  found  in 
Arabic  whence  tbe  Babbis  may  have  derived  it  as  they  derived  the 

*  It  was  here  no  doubt  that  Benjamin  Franklin  found  it,  though  he  borrowed 
it  without  acknowledgment, 
t  See  Bishop  Heber's  edition  of  Jeremy  Tajior*8  works,  vol.  i.  note  xx. 

0  2 
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Ikhicdn'VS'Safd,  of  the  Hebrew  translation  of  which  there  are  no  less 
than  three  editions, — printed  respecti^elj  in  1557,  1708  and  1718.* 

The  next  of  these  legends  to  be  noticed  occurs  in  the  237th  nam* 
ber  of  the  Spectator,  in  a  paper  by  Hughes,  who  gives  it  as  an  old 
Jewish  tradition.  I  cannot  however  find  any  trace  of  Hughes'  pro« 
ficiency  in  Hebrew  or  Rabbinical  lore,  though  he  was  a  good  classical 
scholar,  and  I  am  quite  at  a  loss  to  trace  the  source  from  which  he 
derived  it.  The  story,  as  he  relates  it,  describes  an  interview  between 
Moses  and  the  Supreme  Being,  respecting  the  apparent  anomalies  of 
Providence,  and  the  discourse  turns  on  an  incident  which  takes  place 
beside  a  stream  at  the  mountain's  foot.  A  soldier  comes  to  drink, 
and,  as  he  leaves,  drops  his  purse,  which  is  soon  after  picked  up  by  a 
boy  who  passes  by.  An  old  man  next  totters  up  to  the  fountain  and 
sits  down  to  rest,  when  the  soldier  suddenly  returns  and  accuses  him 
of  having  his  purse.  An  altercation  ensues,  and  the  soldier  in  his 
passion  kills  him.  ^  Moses  fell  on  his  face  with  horror  and  amaze> 
ment,  when  the  divine  voice  thus  prevented  his  expostulation :  '  Be 
not  surprised,  Moses,  nor  ask  why  the  Judge  of  the  whole  earth  has 
suffered  this  thing  to  come  to  pass.  The  child  is  the  occasion  that 
the  blood  of  the  old  man  is  spilt ;  but,  know,  that  the  old  man, 
whom  thou  sawest,  was  the  murderer  of  that  child's  father.'  " 

The  story  is  particularly  interesting  to  an  English  reader,  as  there 
can  be  no  doubt  that  it  must  have  given  the  first  idea  of  '  the  Her- 
mit' to  Pamell.  Whether  it  occurs  in  any  Hebrew  work,  I  cannot 
say, — ^but  the  story  wears  on  its  face  an  oriental  aspect.  The  only 
oriental  book,  however,  where  I  remember  to  have  seen  it,  is  the 
Subhat  ul  Abr6r  of  J&mi ;  and  I  subjoin  the  original  with  a  trans* 
lation.  There  are  one  or  two  singular  variations  between  the  two 
versions,  and  the  oriental  has  the  advantage  in  compactness  of  nar- 
rative. 

•  De  Saoy,  NoHoei  des  M8S.  yol.  iz.  p.  406. 
t  Metre,  —  v/  —  — -\-rv  —  —  sjx,  •— 
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One  daj  spake  Moses  in  bis  secret  conTerse  with  God, 

**  Oh  thoa  all-merciful  Lord  of  the  world. 

Open  a  window  of  wisdom  to  my  heart, 

8hew  me  thy  justice  under  its  guise  of  wrong.'* 

God  answered,  "  While  the  light  of  truth  is  not  in  thee. 

Thou  hast  no  power  to  behold  the  mystery." 
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Then  Moses  prayed,  ''  0  God,  give  me  that  light, 

Leave  me  not  exiled  far  away  from  truth's  heams." 

''  Then  take  thou  thy  station  near  yonder  fountain, 

And  watch  there,  as  from  amhush,  the  counsels  of  my  power." 

Thither  went  the  prophet,  and  sat  him  down  concealed, 

He  drew  his  foot  heneath  his  garment,  and  waited  what  would  be. 

Lo  from  the  road  there  caDie  a  horseman. 

Who  stopped  like  the  prophet  Khizr  by  the  fountain. 

He  stripped  off  his  clothes  and  plunged  into  the  stream, 

He  bathed  and  came  in  haste  from  the  water. 

He  put  on  his  clothes  and  pursued  his  journey, 

Wending  his  way  to  mansion  and  gardens ; 

But  he  left  behind  on  the  ground  a  purse  of  gold. 

Filled  fuller  with  lucre  than  a  miser's  heart. 

And  after  him  a  stripling  came  by  the  road, 

Ajid  his  eye,  as  he  passed,  fell  on  the  purse ; 

He  glanced  to  right  and  to  left,  but  none  was  in  sight ; 

And  he  snatched  it  up  and  hastened  to  his  home. 

Then  again  the  prophet  looked,  and  lo  I  a  blind  old  man 

Who  tottered  to  the  fountain,  leaning  on  his  staff. 

He  stopped  by  its  edge  and  performed  his  needful  ablutions, 

And  pilgrim-like  bound  on  him  the  sacred  robe  of  prayer. 

Suddenly  came  up  he  who  had  left  the  purse, 

And  left  with  it  his  wits  and  his  senses  too, 

— Up  he  came,  and,  when  he  found  not  the  purse  he  sought. 

He  hastened  to  make  question  of  the  blind  old  man. 

The  old  man  answered  in  rude  speech  to  the  questioner,  [him. 

And  in  passion  the  horseman  struck  him  with  his  sword  and  slew 

When  the  prophet  beheld  this  dreadful  scene. 

He  cried,  "  Oh  thou  whose  throne  is  highest  heaven, 

It  was  one  man  who  stole  the  purse  of  gold. 

And  another  who  bears  the  blow  of  the  sword. 

Why  to  that  the  purse  and  to  this  the  wound  ? 

This  award,  methinks,  is  wrong  in  the  eye  of  reason  or  law." 

Then  came  the  Divine  Voice,  *'  Oh  thou  censurer  of  my  ways, 

Square  not  these  doings  of  mine  with  thy  rule  ? 

That  young  boy  had  once  a  father 
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Who  worked  for  hire  and  so  gained  his  bread  ; 

He  wrought  for  that  horseman  and  built  him  his  house, 

Long  he  wrought  in  that  house  for  hire, 

But  ere  he  received  his  due,  he  fell  down  and  died, 

And  in  that  purse  was  the  hire,  which  the  youth  carried  away. 

Again,  that  blind  old  man  in  his  young  days  of  sight 

Had  spilt  the  blood  of  his  murderer's  father ; 

The  son  by  the  law  of  retaliation  slays  him  to-day. 

And  gives  him  release  from  the  price  of  blood  in  the  day  of  retri* 
botion !" 

In  neither  of  the  foregoing  apologues  have  we  been  able  to  trace  a 
Babbinical  origin,  though  there  are  grounds  for  believing  that  both 
originally  may  have  come  from  a  Jewish  source ;  but  in  the  next 
stoiy,  I  have  lately  discovered  the  original  Jewish  version,  which 
affords  a  strong  presumption  that  a  more  careful  search  might  iden- 
tify the  others  too.  The  subject  in  itself  may  seem  of  small  import,-— 
but  it  is  not  of  small  import  to  trace  the  progress  of  ideas  among 
nations ;  and  each  of  these  apologues  has  a  professed  philosophical 
aim.  They  are  not  mere  fables,  whose  marvels  serve  only  to  excite 
amusement  or  wonder, — they  are  myths,  like  those  in  Plato,  with  an 
intended  meaning,  and  they  passed  current  from  the  thinkers  of  one 
nation  to  those  of  another  because  they  came  home  to  all  with  a  cer- 
tain reality  and  power  of  their  own.  At  the  same  time,  if  we  could 
trace  a  Jewish  origin  to  all  the  three,  it  would  be  a  new  and  interest- 
ing proof  of  the  wide  influence  which  the  mediseval  Jewish  mind  ex- 
ercised upon  its  contemporaries,  in  spite  of  the  contempt  and  persecu- 
tion which  universally  strove  to  keep  it  down. 

This  next  apologue  is  one  which,  I  believe,  was  given  by  Voltaire, 
but  I  have  not  verified  the  passage  in  his  works.  It  has  been  more 
than  once  copied  from  him,  as  for  instance  by  Lord  Byron  in  the 
notes  to  one  of  his  poems* 

The  Persi^in  version  is  found  in  the  first  book  of  the  Masnavi  of 
JaUluddin  Bdmi,  who  died  A.  D.  1272  (A.  H.  671.)  To  understand 
the  story  aright,  we  must  remember  the  oriental  notions  of  Solomon's 
power  over  the  elements  and  the  genii. 

One  simple  of  heart  came  in  the  morning 

Bunning  into  Solomon's  judgment-hall, 
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His  face  pale  with  terror  and  both  hb  lips  blae, 

And  Solomon  said  to  him,  **  O  friend,  what  meaneth  this  P" 

He  answered,  "  The  angel  'Izr&Q 

Hath  just  thrown  on  me  a  glance  full  of  wrath  and  hatred." 

*'  Ask/'  said  the  king,  '*  what  boon  thou  desirest." 

"  Oh  thou  refuge  of  the  heart,  command  the  wind 

That  it  bear  me  from  hence  to  Hindustan, 

It  may  be  that  there  I  may  savQ  my  life." 

Then  Solomon  gave  to  the  wind  its  mission 

And  it  bore  the  man  away  to  Somn&th. — 

Thus  too  thou  may'st  see  men  iiying  from  poverty, 

They  are  swallowed  as  victims  by  desire  and  hope, 

That  fear  of  theirs  is  but  like  his  in  the  story. 

And  desire  and  its  greed  is  their  Hindustan  ! — 

He  commanded  the  wind  that  forthwith  in  haste 

It  should  bear  him  to  Hindustan  across  the  sea. 

The  next  day  at  the  time  of  audience 

King  Solomon  spake  unto  'Izr&fl, 

"  Thou  looked'st  with  wrath  on  a  true  believer,— 

Tell  me  wherefore,  oh  messenger  of  the  Lord. 

'Twas  a  strange  action,  methinks,  this  of  thine. 

To  frighten  him  an  exile  from  house  and  home." 

He  answered,  **  Oh  thou  King  of  an  unsetting  empire, 

His  fancy  interpreted  my  action  wrong. 

How  should  I  have  looked  with  anger  on  such  as  him  ? 

I  but  cast  a  glance  of  wonder  as  I  passed  him  in  the  road, 

For  God  had  commanded  me  that  very  day 

To  seize  his  soul  in  Hindust&n. 

I  saw  him  here  and  greatly  did  I  marvel, 

And  I  lost  myself  in  a  maze  of  wonder. 

I  said  in  my  heart.  Though  he  had  an  hundred  wings 

He  could  never  fly  from  hence  to  Hindustan  in  a  day. 

But  when  I  arrived,  as  God  commanded, 

I  found  him  there  before  me  and  took  his  soul." 

Few  Oriental  Apologues  have  a  more  striking  outline  than  the 
above,  rising  almost  to  the  moral  sublime ;  but  it  is  only  one  of  tlie 
many  fine  legends  and  fables  which  are  scattered  throughout  the 
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MasnaTi.  It  is  in  fact  this  simplicity  and  power  which  distinguish 
the  apologues  of  Jal^luddin  from  most  of  those  which  we  find  in 
Jimi  or  Fariduddin  'att&r; — the  latter  are  generally  only  stories, 
graceful  enough  in  their  way,  but  seldom  striking  any  deeper  chord. 
The  l^end  itself  is  found  in  al  Beidawi's  Commentary  on  the  Koran, 
»ur.  31. ;  V.  34.  ;*  and  the  following,  from  the  Talmud,  is  undoubtedly 
an  earlier  and  cruder  version  of  the  same  story^.  It  is  immeasurably 
poorer  in  every  respect,  but  the  scene  and  dramatis  personsB  are  iden- 
tical. (See  Dr.  Lightfoot's  Hora  Tahnitdica,  vol.  ii.  p.  428,  who 
quotes  it  from  the  treatise  Succah,  fol.  53.  1.) 

*^  Those  two  men  of  Cush  that  stood  before  Solomon,  Elihoreph 
and  Ahijah  the  scribes,  sons  of  Shausha.  On  a  certain  day  Solomon 
saw  the  Angel  of  death  weeping  ^  he  said.  Why  weepest  thou  ?  He 
answered,  Because  these  two  Cushites  entreat  me,  that  they  may  con- 
tinue here.  Solomon  delivered  them  over  to  the  devil,  who  brought 
them  to  the  borders  of  Luz ;  and  when  they  were  come  to  the  borders 
of  Luz,  they  died." 

Br.  Lightfoot  adds  the  following  from  the  ancient  Gloss.  *'  He 
calls  them  Cushitesf  [ironicallt/'],  because  they  were  very  beautiful. 
They  '  entreat  me  that  they  may  continue  here.'  For  the  time  of 
their  death  was  now  come ;  but  the  angel  of  death  could  not  take 
their  souls  away,  because  it  had  been  decreed,  that  tkey  should  not 
die  but  at  the  gates  of  LiJtL.  Solomon,  therefore,  delivered  them  over 
to  the  devils;  for  he  reigned  over  the  devils,  as  it  is  written,  And 
Solomon  sat  upon  the  throne  of  the  Lord,  for  he  reigned  over  those 
things  that  are  above  and  those  things  that  are  below.'* 

I  may  mention  in  conclusion,  as  a  fourth  instance  (though  in  a 
somewhat  different  style),  the  story  of  the  Santon  Barsisa,  in 
the  Guardian,  No.  148.  Steele  avowedly  takes  it  from  the  once  popu- 
lar "  Turkish  tales ;"  but  the  original  is  probably  to  be  found  in  the 
fifth  majlis  of  Sddi,  and  it  is  singular  that  even  here  we  can  trace  some 
apparent  signs  of  a  Jewish  source,  as  the  tale  opens  with  the  words, 
^"^^^-HJ*  C^  ^yi  iS^^J  J5r^|  ^^j«>  «^^l  JJ^jjl  *•  They  have  related 
that  among  the  children  of  Israel  there  was  a  Z&hid  named  Barsisd." 

*  I  may  add  tliat  Pamell  haa  taken  part  of  his  Hermit  from  the  legencl 
in  imr,  IS. 

t  SciL  Ethiopians,  or  negroes* 
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TufO  letters  on  Indian  Inscriptions. — By  Fitz  E.  Hall,  M.  A, 

[We  have  received  the  following  letters  from  Mr.  Hall,  in  America ; 
*— they  were  enclosed  in  a  letter,  dated  Troy,  New  York,  Nov.  I7th, 
1869.— Eds.] 

Calcutta,  April  22nd,  1859. 

2b  the  Secretary,  Asiatic  Society  of  Bengal. 

Sib, — My  agent  in  this  place  has  instructions  to  make  over  to  you, 
in  my  name,  an  inscription-stone,  now  on  its  way  hither  from  Bena- 
res. This  monument  I  wish  to  present  to  the  Museum  of  our  Society. 
It  was  found  among  the  ruins  of  Pafan,  a  decayed  city  near  R^tgurh 
in  the  Saugor  District. 

The  inscription,  as  you  will  see,  is  well-nigh  effaced.  With  some 
distrust,  I  read  the  beginning  of  it  as  follows : 


*  Auspiciousness  I  Year  of  Samvat,  1115 :  Thursday,  the  8th  day  of 
the  dark  fortnight  ef  Fhdlyuna. 

*  May  S'ambhu's  son — with  exudation  falling  on  his  cheeks,  with 
brilliant  tusks,  protector  of  the  earth,  checker  of  all  darkness,  waving 
his  ears,  adorned  with  a  mace-like  proboscis,  obdurate  as  adamant, 
potent  in  removing  mental  impediments — protect  you !' 

All  the  rest  is  abundantly  doubtful.  Even  the  little  that  I  have 
deoyphered  of  it  may,  therefore,  admit  of  correction.  According  to 
my  reading,  there  was  a  Brihman  in  the  west,  apparently  a  royal 
personage,  by  name  Kanduk&dripa,  of  the  Yasala  (  P)  yotra  and  Ud- 
garaantcaya;  and  among  his  ascendants  was  one  Kama.  Kandukd- 
dripa's  wife  was  called  S^vitri ;  and  this  pair  had  issue  two  sons, 
Puruk&rva  (Purukdrya  ?)  and  Mahodadhi ;  and  a  daughter  Lakshmi. 
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Another  family  is  afberwards  spoken  of.  There  was  a  Brahman 
named  Bhima,  of  the  S'findilja  ffotra  and  Udgara  anwaya.  He  had 
a  brother  Y&sudeva  and  a  sister  Lakshmt.  Her  one  Y&mana  seems 
to  have  married  :  but  I  have  failed  to  ascertain  who  he  was,  as  like- 
wise the  purport  of  all  that  ensues  of  the  inscription. 

The  year  1115  of  the  Samvat  era  corresponds  to  A.  D.  1058. 


To  ike  Secretary y  Astatic  Society  of  Bengal. 

SiBy — I  have  the  honor  to  present  to  our  Society,  on  behalf  of 
Major  B.  R.  W.  Ellis,  a  copper-plate  land-grant,  dated  in  the  year 
of  Vikramftditya  answering  to  A.  D.  1097.  The  donor  informs  me 
that  this  record  was  "  discovered,  six  years  ago,  by  the  Jdgirddr  of 
Koti,  in  removing  some  ruins  in  a  fort,  Baipur,  near  Soh&wal,  an  an- 
eient  city  four  kos  east  from  Nilgod." 

This  grant  is  the  first  of  the  two  which  I  have  translated  in  our  Jour- 
nal for  last  year,  (Vol.  XXVII.  pp.  217,  250).  On  recent  reference  to 
the  original,  I  find  that,  at  p.  221, 1.  6  ah  infra,  I  should  have  read 
^IPU  Vrw-  in  place  of  ^^nH'^nf^rrn-.  But  the  change  of  sense  en- 
tailed by  this  correction  is  only  very  immaterial.  In  my  rendering  of  a 
passage  a  little  higher  up  the  same  page,  perhaps  it  would  have  been 
preferable  to  restrict  ^imjTmiOr  to  ^T^^^T  '^«  Ac,  i^T^^fir  to 
fiffvfr*  Ac.,  and  ^rf^irfir  to  TWtllft*  4jc. 

Calcutta,  Maundy  Thursday,  1859. 
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Memorandum  on  the  Survey  of  Kashmir  in  progress  under  Captain 
T.  G.  MoKTOOMEBiB,  Bengal  Engineers^  F,  B,  Q.  S.  and  the  IbpO' 
graphical  M(^  of  the  Valley  and  surrounding  Mountains,  with  chart 
of  the  Triangulation  of  the  same  executed  in  the  Field  Office  and 
under  the  Superintendence  of  Lt.- Colonel  A.  Scott  Waiigh,  F.  B,  8. 
F.  B.  Q.  S.  Surveyor  General  of  India,  Dehra  Dhoon,  May  1859. 
Bead  at  a  Meeting  of  the  Asiatic  Society  on  the  6th  of  July,  1859. 
By  Major  H.  L.  Thuillieb,  F,  B,  Q,  S.  Deputy  Sw^eyor  General 
of  India. 

In  No.  263  of  the  ABiatic  Journal  for  1857  a  paper  was  published 
by  Lieutenant  (now  Captain)  Montgonierid  of  the  Bengal  Engineers, 
Ist  Assistant  Great  Trigonometrical  Survey  of  India  on  the  height 
of  the  Nanga  Parbut  and  other  snowy  mountains  of  the  Himalaya 
range  adjacent  to  Kashmir ;  and  it  was  therein  stated  that  although 
not  equal  to  Mount  Everest  (29,002  feet)  still  the  Nanga  Par* 
but  (26,629  feet)  was  as  much  the  king  of  the  Northern  Hirna* 
layas  as  Mount  Everest  is  the  king  of  the  Southern  Himalaya. 
I  have  now  the  satisfaction,  through  the  kind  consideration  of  my 
friend  Colonel  Waugh,  of  laying  before  the  Society,  the  actual  results 
of  the  progress  of  this  magnificent  and  unparalleled  survey,  up  to  a 
very  recent  date,  and  the  maps  now  presented  to  the  view  of  the 
meeting,  together  with  the  few  details  I  am  about  to  read,  will  prove 
better  than  anything  else,  the  value  and  the  character  of  the  great 
national  work  which  the  Surveyor  General  of  India  is  now  rapidly 
carrying  out  to  completion — a  work  which  I  believe  will  bear  a 
comparison  with  any  geographical  operation  undertaken  in  any  country 
with  which  we  are  acquainted. 

As  the  operations  proceed,  the  labours  of  the  Surveyors  are  rewarded 
with  discoveries  which  certainly  of  late  years  have  been  but  of 
infrequent  occurrence.  Another  stupendous  mountain  has  been  mea* 
Bured  and  fixed  by  Captain  Montgoraerie,  which  perhaps  is  second  in 
the  world  only  to  the  one  above  alluded  to,  viz.  Mount  Everest,  as 
measured  by  Col.  Waugh  in  1847.  A  snowy  peak  very  nearly  in 
the  ray  of  Skardo  from  Sirinagur  and  distant  N.  E.  about  one  hun- 
dred  and  fifty<-eight  miles  from  that  capital,  on  the  Kara  Koram 
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range,  termed  for  fche  present  K.  2,  proves  to  be  28,278  feet  above 
the  sea  level,  which  is  122  higher  than  Kanchinginga,  but  724»  feet 
lower  than  Monnt  Everest.  It  is  impossible  to  say  therefore 
what  the  exploration  of  the  interesting  ground  in  the  Northern 
Himalayas  now  under  surrey  may  bring  forth.  The  project  in  band 
of  bringing  all  this  difficult  and  hitherto  compai'atively  unknown 
tract  of  country  under  minute  and  accurate  survey  is  a  grand  one. 
For  the  eastern  portion  already  achieved,  and  represented  by  maps 
in  the  form  of  degree  sheets  on  the  quarter  inch  scale,  manuscript  sped* 
mens  of  which  are  laid  on  the  table,  together  with  one  sheet  No.  47 
of  the  engraved  Atlas  of  India,  containing  a  portion  of  the  same 
survey.  Colonel  Waugk  has  been  rewarded  by  the  Royal  Geographical 
Society  with  their  gold  medal  in  1857  ;  and  when  the  whole  of  the 
Himalayas  from  British  Gurhwal  to  the  Indus  is  completed,  it  will 
form  a  noble  memorial  of  the  undaunted  skill  and  energy  of  the 
officer  who  planned,  and  his  subordinates  who  executed  it. 

This  valuable  map  and  beautiful  specimen  of  Topographical  Draw* 
iDg  now  exhibited  in  manuscript,  measuring  4  ft.  1  in.  x  4  ft.  1  in* 
embraced  between  the  meridians  of  74^  to  75*  40'  East  Longitude  and 
the  parallels  of  33*  20' to  84''  44' North  Latitude,  has  been  compiled, 
<m  the  scale  oihalf  an  inch  to  the  mile,  from  the  Field  work  of  the 
Trigonometrical  and  Topographical  parties,  under  the  immediate  super- 
intendence of  Captain  T.  Qt,  Montgomerie,  Bengal  Engineers,  Ist  Asst. 
6.  T.  Survey  of  India.  It  embraces  eight  thousand  and  one  hundred 
square  miles  of  country  including  the  lovely  valley  and  surrounding 
monntains  of  the  romantic  country  of  Kashmir,  with  no  less  than 
four  thousand  six  hundred  and  six  villages,  depending  on  three  hun« 
dred  and  fifty-two  trigonometrical  points,  and  gives  the  computed 
positions  of  the  principal  towns,  mountains,  &c.  with  all  the  topo- 
graghical  details,  viz. :  the  villages,  roads,  passes,  lakes,  ridges,  slopes 
of  mountains,  &o. 

This  is  the  original  scale  on  which  the  survey  has  been  projected, 
a  reduction  to  the  usual  geographical  scale  of  quarter  inch  to  the 
mile  is  being*  likewise  made  and  this  will  be  incorporated  into  the 
Indian  Atlas  and  engraved  like  the  other  sheets,  j 

The  compilation  of  the  Map  has  been  executed  by  Mr.  W.  H.  Scott^ 
the  able  Chief  Draftsman  at  the  Surveyor  General's  Head  Quarters, 
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under  the  immediate  inspection  and  guidance  of  Colonel  Waagh ;  and 
the  drawing  and  printing  which  will  bear  close  examination  is  due  to  Mr* 
8oott  and  Sheikh  Gholam  Kadar,  native  draftsman,  the  hills  in  hrush 
work  (Indian  ink)  being  copied  from  the  original  plane  table  sheets 
or  sections  executed  on  the  ground  by  the  officers  of  the  Snrrej. 
The  skeleton  chart  of  triangles  shews  the  basis  of  the  work  on  which 
the  topographical  map  has  been  compiled,  and  is  interesting  as  illus- 
trating the  rigorous  and  minute  method  with  which  every  thing  is 
conducted  in  the  Department. 

Captain  Montgomerie  in  his  report  gives  the  following  description 
of  the  country  under  survey. 

"  Kashmir  is  a  large  vaUey  lying  between  two  snowy  spurs  of  the 
great  Himalayan  range  drained  by  the  '  Yedasta'  or  '  Jhelum'  river 
which  with  its  tributaries  is  navigable  by  large  boats  for  about  ninety 
miles.  The  greatest  length  of  the  valley  from  ridge  to  ridge  measured 
from  south-east  to  north-west,  which  is  also  the  direction  of  the 
drainage,  is  about  one  hundred  and  eighteen  miles.  The  flat  portion 
is  about  eighty-nine  miles  long  with  an  average  breadth  of  sixteen 
and  three  quarter  miles,  and  elevated  about  5,200  feet  above  the  sea. 

''  The  flat  ground  consists  of  an  upper,  lower  and  level,  the  former 
separated  from  the  latter  by  difls  of  clay,  coloured  with  burnt  sienna, 
called  'kharewah'  by  the  Kashmiris  and  forming  a  distinguishing 
feature  on  the  map,  some  200  to  300  feet  in  height. 

''The  upper  or  table  land  is  often  found  standing  in  isolated 
masses,*  but  is  generally  connected  with  the  foot  of  the  hills.  Most 
of  the  upper  level  was  formerly  irrigated,  but  is  now  generally  fallow 
and  dry. 

''  Tlie  lower  level  is  subject  to  inundation,  and  indeed  the  portion 
between  the  city  and  great  lake,  still  forms  one  vast  marsh,  but 
vaguely  separated  from  the  lake  itself. 

*'  The  slopes  of  the  hills  between  the  flat  ground  and  the  limit  of 
forest  are  a  mixture  of  cultivation,  good  grazing  grounds  and  forests 
of  cedars,  pines,  firs,  &c. ;  the  forests  preponderating. 

^  The  number  of  lakes  in  the  valley,  and  of  tarns  in  the  mountains 
form  a  distinctive  feature  iu  Himalayan  Geography,  as  they  are  but 
rarely  met  with  on  the  Hindustan  side  of  the  Himalayan  range." 

*  Several  milet  in  length  and  breadth. 
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The  chief  features  in  the  yallej  are  the  Lakes  which  are  of  world- 
wide celebrity.  These  overflow  the  country  and  give  it  the  marshy 
oharacter  so  delicately  depicted  on  the  map  before  us. 

The  ''  Great  Wulur"  lake,  the  largest  in  the  valley,  is  about  twenty* 
one  miles  north-west  of  the  city  of  Sirinagar,  the  capital.  Its  extreme 
breadth  north  and  south  is  ten  and  a  half  miles  ;  this  does  not  include 
the  marshes  on  the  south  side,  and  which  continue  past  the  parallel 
of  the  city.  The  extreme  breadth  a  little  north  of  the  Island  of 
Lnnka  is  ten  miles  and  the  circumference  nearly  thirty  miles. 

Daring  a  storm  the  waters  lash  themselves  into  high  waves,  so 
that  no  boat  will  venture  on  it.  Tl^e  waters  find  their  way  out  of 
the  valley  by  the  BurrumuUa  pass,  dashing  in  a  most  fearful  torrent 
through  the  mountains  and  at  last  meet  the  Jhelum  river  about  one 
hundred  miles  above  the  town  of  that  name.  About  half  way  up 
the  mountains  surrounding  this  lake  a  perfectly  level  water  mark  is 
to  be  seen  running  along  them,  which  would  seem  to  corroborate  the 
belief  of  the  natives  that  the  valley  was  once  a  large  lake. 

The  *'Manus  Bal"  lake  is  twelve  and  a  half  miles  from  Sirinagurand 
in  the  same  direction  as  the  Wulur  lake.  Its  length  is  two  miles 
east  and  west,  and  breadth  seven-tenths  of  a  mile. 

The  hill  of  ''  Aha  Tung"  6290  feet,  bounds  the  southern  face  of 
this  lake  and  is  remarkable,  owing  to  its  isolated  position  and  abrupt 
rise  from  the  level  of  the  surrounding  country  of  1000  feet. 

The  **  Anchar'*  can  scarcely  be  called  a  lake,  it  is  caused  by  the 
waters  of  the  Sind  river,  overflowing  the  low  ground  north  of  the  city. 

The  lake  immediately  east  of  the  city  supplied  by  the  Arrah  rifer, 

boasts  of  the  far  famed  Isle  of  Chinars  (Chinar  or  Platinus  Orientalis 

though  considered  an  exotic  thrives  luxuriantly  in  the  valley).     The 

gardens  and  groves  of  poplars,  cherries,  walnut,  peach,  apricot,  apples 

and  mulberries  along  its  bank,  add  considerably  to  the  beauty  of 

this  lake. 

AH  over  the  valley  very  interesting  ruins  are  found,  some  near  the 

Island  of  Lunka  are  entirely  under  water,  whether  these  have  been 

submerged  from  the  ground  sinking  or  owing  to  the  water  rising 

above  its  original  level  it  is  difficult  to  say. 

The  east  end  of  the  valley  consists  entirely  of  rice-fields.    At  the 

west  part  there  is  little  or  no  cultivation,  being  Yery  woody.    Culti- 
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vation  Is  earned  on  in  the  small  valleys  that  run  into  the  mountains, 
.▼iz.  the  Daras  valley,  Teregrara,  Hurripore  and  Tevil  (near  Wortapore). 
These  are  the  prettiest  spots,  the  east  end  is  scarcely  worth  a  journey 
to  see  it. 

The  Great  Wulur  Lake  is  a  favorite  resort  of  sportsmen  in  search 
of  rare  aquatic  hirds.  The  lake  also  ahounds  with  fish  of  all  sizes 
peculiar  to  hill  waters,  the  larger  kinds  heiug  speared  or  harpooned 
from  small  hoats. 

The  river  Jhelum  is  navigable  from  the  city  to  the  great  lake,* and 
indeed  most  of  the  marshes  and  lakes  can  be  crossed  in  boats,  so  that 
sportsmen  and  travellers  in  se^ch  of  the  beautiful  or  romantic  can 
be  easily  gratified. 

Ibex,  Bara-singha  or  Elk,  brown  and  black  Bears,  Musk-deer  and 
Gazelle  are  found  on  most  of  the  higher  ranges,  but  it  needs  a  keea 
sportsman  both  willing  and  able  to  endure  fatigue  and  hardship, 
to  boast  of  having  shot  an  Ibex.  Many  are  the  thrilling  incidents 
of  a  chase  after  Ibex,  over  fearful  precipices  and  slippery  glaciers, 
where  a  single  false  step  would  have  sealed  the  fate  of  the  daring 
hunter. 

The  grandeur  and  beauty  of  Kashmirian  scenery  cannot  be  described, 
it  must  be  seen  to  be  fully  understood  or  appreciated.  The  high 
masses  of  mountains,  many  covered  with  snow,  which  surround  the 
valley  on  every  side,  tlie  lakes  and  streams,  the  variety  and  luxu* 
nance  of  the  foliage  and  the  mildness  of  the  climate  are  together 
not  to  be  met  with  in  any  other  part  of  India. 

The  town  of  Kashmir  or  Sirinagur  is  quite  an  Eastern  Venice,  the 
place  being  intersected  with  canals  in  every  direction  and  the  houses 
built  out  from  the  water.  The  lake  adjoining,  with  its  pretty  little 
island  of  Chinars,  and  its  numberless  floating  gardens,  is  like  a  mirror 
reflecting  the  surrounding  mountains  on  its  surface,  so  as  quite  to 
give  the  idea  when  passing  over  in  a  boat  that  one  is  skimming  over 
the  peaks  and  crags  in  an  aerial  machine.  At  the  bottom  of  these 
mountains  on  the  borders  of  the  lake  are  the  famous  gardens  of 
Shalimar  and  Nishat.  Streams  from  the  mountains,  are  made  to 
run  through  them,  forming  Cascades  and  canals,  the  Chinar  trees 
casting  their  shade  over  them  and  the  walks  lining  the  sides. 

The  houses  in  the  city  of  Sirinagur  are  chiefly  of  brick-work,  built 
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op  in  frames  of  wood.  The  walls  seldom  exceed  a  single  brick  in  thick- 
ness, so  that  but  for  the  wooden  frame  work,  these  habitations  would 
not  be  yery  safe.  Sirinagur,  like  all  Indian  cities,  is  exceedingly  dirty, 
and  the  inhabitants,  except  the  shawl  and  wool  merchants,  vie  with 
each  other  in  uncleanliness. 

The  bridges  over  the  Jhelum,  shewn  on  the  map  opposite  Sirinagur, 
are  entirely  constructed  of  logs  of  wood  heaped  up  cross  wise,  which 
serve  as  piers,  over  which  a  platform  is  laid  of  planks  and  beams 
roughly  nailed  or  tied  together,  the  spaces  between  the  piles  of  wood 
being  left  open  and  of  such  width,  as  to  allow  of  the  passage  of  the 
boats  on  the  river. 

The  garden  houses  and  dhurrumsallas  in  the  suburbs  of  the  city 
are  chiefly  used  by  visitors. 

^The  mountains  around  Kashmir"  Capt.  Montgomerie  observes, 
"are  covered  with  snow  for  at  least  eight  months  in  the  year,  many 
being  from  15,000  to  nearly  18,000  feet  above  the  sea,  include  large 
glaciers  between  their  spurs,  and  retain  ^the  snow  throughout  the  year. 

The  chief  peculiarities  of  the  survey  operations  arise  from  this 
great  elevation.  Special  arrangements  were  required  for  the  protection 
of  the  natives  and  for  the  necessary  supplies  of  food  and  wood,  when 
the  surveyors  were  working  far  above  villages  and  even  above  the 
forest  itself. 

''The  triangpilatioo  depends  upon  the  Kashmir  Series  of  the 
Great  Trigonometrical  Survey,  which  emanates  from  a  side  of  the 
North-West  Longitudinal  Series  in  low  hills  near  Sealkote. 

''  In  order  to  connect  the  triangulation  in  the  Punjab  with  Kashmir, 
it  was  necessary  to  carry  it  across  the  Oliatadhar  and  Pir  Punjal 
•Dowy  ridges.  This  was  done  by  taking  observations  from  the  tops 
of  the  snowy  peaks  best  adapted  to  form  a  series  of  symmetrical 
polygons  and  quadrilaterals.  In  this  way  the  triangulation  has  been 
earried  on  systematically  from  the  foundation.  It  consists  of  one 
main  axis,  viz.  the  principal  triangulation,  which  is  composed  of 
polygons  and  quadrilaterals.  From  this  axis,  diverge  numerous  minor 
Series  of  triangles,  which  starting  from  one  side  of  the  principal 
Series  are  tested  by  closing  on  another  side  of  the  same,  or  upon  a 
tide  of  the  North-west  Himalaya  Series. 
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"  From  thefte  minor  series,  secondary  stations  have  been  fixed,  so  as 
to  cover  the  whole  country  with  tested  trigonometrical  points. 

*^  Though  the  country  to  be  surveyed  was  so  elevated,  the  rigorous 
rules  of  the  G.  T.  Survey  of  India  were  adhered  to  throughout. 

^*  The  highest  points  suited  to  the  triangulation  were  always 
occupied  and  observations  were  taken  from  stations  upwards  of  16,000 
feet  above  the  sea. 

**  On  the  principal  series  of  triangles  the  observations  were  invari- 
ably made  to  luminous  signals,  viz.  Heliotropes  and  Reverberatory 
lamps  on  the  Argand  principle  with  parabolic  reflectors,  notwithstand- 
ing the  physical  difficulties  and  the  severity  of  the  climate  on  the 
snowy  peaks,  so  especially  trying  to  the  natives  of  India  who  served 
the  signals, 

'^  Numerous  observations  being  required,  it  was  necessary  to  reside 
on  the  peaks  for  at  least  two  days  and  nights,  generally  more. 

''Some  of  the  peaks  below  14,000  feet  lose  the  greater  part  of 
their  snow  by  September,  but  practically  it  was  necessary  to  observe 
roost  of  the  stations  earlier  in  the  season,  when  the  snow  was  still 
heavy  at  11,000  feet,  and  occasionally  in  consequence  of  clouds  and 
storms,  the  party  had  to  remain  pitched  on  the  snow  for  upwards  of  a 
week  at  a  time.*' 

Colonel  Waugh  thus  speaks  on  this  point : — 

''  The  physical  difficulties  imposed  by  the  nature  of  the  country 
and  survey  arising  from  the  necessity  of  ascending  and  encamping 
on  snowy  mountains  of  great  elevation  were  very  great.  The  oha- 
racter  of  a  Trigonometrical  survey  demands  that  the  stations  shall 
be  fixed  on  the  highest  summits,  or  on  points  commanding  extensive 
views  and  the  system  of  the  department,  requires  that  an  adequate 
number  of  good  observations  shall  be  taken,  which  usually  occupies 
several  days.  To  accomplish  this  task,  not  only  the  observers,  but 
the  signal  men  (natives)  must  encamp  at  or  near  the  stations.  The 
heights  of  the  snowy  peaks,  ascertained  on  the  Punjal  range  were 
« Moolee*  14,952  a.  T.  Survey  and  Ahertatopa  13,042  G.  T.  Survey 
and  to  the  north  of  Kashmir  Hara  Mook  16,015  feet.  Amongst  the 
highest  elevations  visited  in  Thibet  were  the  principal  stations  of 
Shimshak  18,417  and  Shunika  18,224  feet.  The  difficulty  of  obtain- 
ing  supplies  and  firewood  at  such  elevations  may  be  imagined,  yet 


I860.]  Memorandum  on  the  Survey  of  Kashmir,  27 

■>» 

thej  were  every-daj  occurrences.  Out  of  sixteen  principal  stations 
in  Thibet  fourteen  exceed  15,000  feet  in  height.  Great  as  the  hard- 
ships entailed  on  the  European  officers  undoubtedly  were,  they  were 
slight  compared  with  those  endured  by  the  native  establishment, 
with  the  utmost  cheerfulness.  The  signallers  and  headmen  were 
mostly  natives  of  Hindustan  to  whom  extreme  cold  is  a  condition  of 
positive  suffering,  yet  these  men  were  loyal  and  contented  as  they 
have  been  in  all  survey  parties  over  India  during  the  mutiny.*' 

Capt.  Montgomerie  states  '^  On  the  Pir  Punjal  peaks  the  electricity 
was  BO  troublesome  even  when  there  was  no  storm,  that  it  was  found 
necessary  to  carry  a  portable  lightning  conductor  for  the  protection 
of  the  Theodolite. 

^  Space  sufficient  even  for  the  very  small  camp  could  never  be  got 
quite  dose  to  the  stations  on  the  peaks.  During  the  day  this  did 
not  matter,  but  at  night,  though  the  distance  might  not  be  more 
than  two  hundred  yards,  it  was  rather  a  difficult  matter  to  get  back 
from  the  Observatory  tent  after  the  Surveyor  had  finished  taking 
observations  to  the  lamps.  Soon  after  sunset,  the  surface  of  the 
snow  becomes  as  slippery  as  glass,  affording  by  no  means  a  satis- 
fisuitory  footing  on  a  narrow  ridge  with  either  a  precipitous  slope,  or 
a  precipice  on  either  side. 

*'  The  country  was  found  too  difficult  to  admit  of  the  transport  of 
a  twenty-four  inch  theodolite  without  great  delay  and  expense.  Capt. 
Montgomerie  was  therefore  directed  to  take  the  principal  observa- 
tions with  a  fourteen-ineh  theodolite,  a  first  rate  instrument  made  by 
Tronghton  and  Simms  which  gave  every  satisfaction. 

**  On  the  Secondary  Series  or  Minor  Triangulation,  the  ground  cover- 
ed by  which  is  shewn  by  shade  on  the  chart,  twelve,  eight  and  seven- 
inch  Theodolites  were  used,  according  to  circumstances. 

^  By  means  of  the  principal  and  secondary  triangulations  the  whole 
eonntry  was  covered  with  Trigonometrical  points  at  an  average  dis- 
tance of  little  more  than  four  miles  from  each  other.*' 

During  the  first  two  seasons  of  the  Kashmir  Series,  no  less  than  six- 
teenthousand  square  miles  of  close  triangulation  have  been  executed,  i.  e, 
an  area  of  more  than  half  of  Scotland  has  been  covered  with  trigo- 
nometrical points  and  thirty-two  thousand  square  miles  of  topogra- 
phical drawing  were  sent  in,  giving  all  the  details  of  the  country* 
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Besides  these,  namerous  valuable  sketcbes,  routes,  heights  of  passes, 
Ac.  have  been  added  to  the  surrey. 

The  numerous  observations  taken  to  the  great  Snowj  mountain 
«  Nanga  Parbut"  or  "  Dayarmur"  in  latitude  35**  14'  2r  and  longi- 
tude  74"  37'  5T  prove  that  its  mean  height  is  26,629  feet  above  the 
sea.  No  peak  within  sixty  miles  on  any  side  of  the  general  map  of 
the  Nanga  Parbut  comes  within  9,000  feet  of  the  same  height.  This 
pinnacle  of  the  Himalayas  is  the  highest  point  in  the  range  between 
Nepal  and  Attock.  In  consequence  of  its  isolation  from  all  peaks 
of  anything  like  an  equal  altitude,  it  naturally  forms  a  noble  object 
in  whatever  aspect  it  is  viewed. 

"  The  topographical  detail  was  all  sketched  in  the  field  on  Plane 
Tables,  according  to  the  system  laid  down  in  Colonel  Waugh's  pamphlet 
of  instructions  on  Topographical  Surveying,  an  arduous  task  in  such 
an  elevated  country,  as  it  was  of  course  necessary  to  visit  numerous 
peaks  and  places  on  the  ridge,  in  addition  to  the  Trigonometrical 
stations  which  include  the  highest  peak  in  the  Pir  Punjal. 

"  The  drawing  of  the  Pield  Sections  expresses  the  ground  well, 
that  of  Captains  P.  Lumsden,  Bengal  Army  and  Godwin  Austen, 
H.  M.  Army  being  more  specially  artistic. 

**  The  advantage  of  this  system  in  a  country  like  India,  especially 
in  the  hilly  and  mountainous  tracts,  is  that  officers  with  a  moderate 
previous  knowledge  of  military  drawing,  can  be  readily  truned  to 
fill  up  the  triangles  and  the  work  proceeds  rapidly,  producing  a  com- 
plete and  valuable  map  with  the  topographical  features  accurately 
delineated  at  small  expense." 

But  the  difficulty  of  sketching  ground  of  such  a  character  may  be 
imagined.  To  do  so  with  any  degree  of  faithfulness  requires  a  pecu- 
liar talent,  and  is  a  gift  as  much  as  copying  the  human  face.  Steven- 
son, the  Civil  Engineer,  in  his  evidence  before  Parliament  on  the 
Ordnance  Survey  of  England  stated  his  belief,  that  there  were  not 
above  eight  persons  in  England  who  understood  how  to  pourtray 
ground.  If  difficult  therefore  in  England,  it  must  be  still  more  so 
where  the  relative  commands  are  so  immense. 

Colonel  Waugh  proceeds  to  observe— 

**  In  consequence  of  the  difficulty  in  obtaining  Topographical  Assis- 
tants Officers  of  the  Quarter  Master  General's  Department  were  at 
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first  employed  on  the  topography,  hut  thej  were  toon  called  away  hy 
the  demands  of  their  own  department ;  consequently  a  fresh  set  had 
to  be  trained,  involving  delay  and  expense,  which  would  have  been 
avoided,  if  the  same  assistants  could  have  been  employed  throughout. 

**  Lieut.  Basevi  of  the  Engineers  made  a  very  careful  reconnoissance 
of  many  of  the  passes  on  the  Pir  Punjal,  determined  their  heights, 
and  drew  up  an  able  report  of  their  capabilities  ;  he  also  sketched  a 
portion  of  the  ground  near  the  ridge,  and  subsequently  reported  on 
the  river  Yedusta  or  Jhelum.  Lieutenant  Basevi  is  a  most  energetic 
talented  and  able  ofScer  and  did  excellent  service,  as  also  did  Mr. 
Bell,  who  is  an  able  Surveyor. 

^  Captains  P.  Lumsden,  AUgood,  and  Johnson,  took  up  their  work 
con  amore,  quickly  acquired  the  requisite  knowledge  of  the  system, 
and  their  zeal  in  this  arduous  and  harassing  work  deserves  high 
praise.  They  completed  three  thousand  and  two  hundred  square 
miles  on  the  half  inch  scale,  and  the  Surveyor  General  having  person- 
ally examined  their  plans,  speaks  in  the  highest  terms  of  the  same. 

**  Captain  Godwin  Austen  exhibited  special  talent  for  the  delineation 
of  ground,  and  Lieut.  Melville's  work  was  very  good.  Both  of  these 
officers  proved  themselves  indefatigable  mountaineers  and  have  alto- 
gether exhibited  so  much  zeal  as  to  be  deserving  of  high  commend- 
ation. Lieut.  Murray  also  did  good  service,  and  proved  himself  a 
useful  Surveyor. 

*'  The  success  attending  this  season's  work,  the  admirable  manner  in 
which  Captain  Austen  and  Lieuts.  Melville  and  Murray  acquitted 
themselves,  induced  the  Surveyor  General  to  apply  to  Government  for 
five  additional  qualified  officers,  to  which  sanction  was  accorded  by 
Government,  but  he  has  not  been  yet  able  to  find  any  suitable  persons. 
A  great  deal  of  floating  talent  does  exist  in  the  army,  and  qualified 
young  officers  are  frequently  to  be  met  with,  but  the  military  oper- 
ations consequent  on  the  mutiny  have  absorbed  most  of  the  valuable 
officers  and  rendered  selection  difficult. 

^  Lieut.  Elliot  Brownlow  of  Engineers,  an  officer  of  the  highest 
promise  and  beloved  by  all  his  contemporaries,  volunteered  for  service 
and  joined  at  Delhi,  in  eight  days  from  Kashmir,  though  too  late  for 
the  assault ;  he  then  proceeded  to  Agra  and  Lucknow  with  the  Engi- 
neer's Brigade,  and  was  most  lamentably  killed  at  Lucknow  after  the 
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siege  by  an  explosion  of  gunpowder.  The  mountain  surrey  thus  lost 
a  most  energetic  and  valuable  member,  unrivalled  in  physical  power, 
endurance  and  cheerfulness  under  fatigue,  whilst  the  Engineer  Corps 
lost  a  talented  and  amiable  officer. 

'*  Poor  Elliot  Brownlow's  adventures  and  achievements  in  the  snowy 
mountains  and  his  hardihood  and  endurance  have  been  the  theme 
of  much  praise  and  admiration  amongst  his  brother  Surveyors.  He 
had  intended  to  devote  his  rare  and  splendid  qualities  as  a  mountain 
surveyor,  had  he  survived,  to  the  exploration  of  Central  Asia  on  rigor- 
ous principles. 

^*  The  merits  of  the  various  assistants  have  been  duly  reported  on. 
By  means  of  their  zealous  co-operation  alone,  was  the  Surveyor  able 
to  finish  this  difficult  piece  of  work.  Though  they  have  had  much 
to  contend  with  in  such  a  country,  besides  the  extremes  of  heat  and 
cold,  their  exertions  have  been  most  praiseworthy. 

"  The  native  establishment  has  from  the  commencement  consisted 
of  a  mixture  of  men  from  the  plains  and  from  the  hills.  They  were 
all  not  a  little  troubled  by  the  impossibility  of  boiling  or  rather 
softening  their  rice,  dal,  &c.  at  such  high  elevations.  Notwith- 
standing that,  and  the  general  severity  of  the  climate,  they  have  at 
all  times  done  their  work  carefully  and  efficiently. 

"  There  were  many  difficulties  peculiar  to  surveying  in  a  partially 
independent  state.  The  natives  of  the  country  moreover  had  preju- 
dices against  going  up  some  of  the  high  hills ;  but  the  clouds,  mibt 
and  haze  were  always  by  far  the  worst  enemies  of  the  Surveyors. 

''  During  the  last  year  the  party  were  troubled  first  by  cholera  and 
secondly  by  a  flood.  The  former  had  stuck  to  the  valley  strange  to  say 
throughout  the  winter  when  the  snow  was  up  to  a  man's  neck.  The 
camp  did  not  suffer  much  as  it  was  taken  up  to  the  high  Table  Land. 
During  the  flood  they  had  to  take  to  the  boats  ;  about  thirty  miles  by 
ten  to  fifbeen  were  submerged. 

**  In  the  after  part  of  the  season  the  triangulation  of  Little  Thibet 
was  finished  and  a  good  piece  of  Ladak,  all  on  the  other  side  of  the 
Himalayas,  where  the  rains  did  not  interfere  so  much,  though  the 
clouds  were  troublesome. 

''  The  Latitude  and  Longitude  of  Skardo  have  been  obtained,  but, 
Leh,  has  not  been  laid  down  yet,  though  two  peaks  in  its  neighbourhood 
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ha?e  been  fixed.  It  is  supposed  Leh  will  prove  considerably  to  the 
west  of  the  old  position. 

**  The  triangulation  was  commenced  in  1855,  and  finished  in  1856» 
with,  on  an  average,  three  Assistants  each  year. 

**  The  topographical  work  was  taken  up  in  1856  and  completed  in 
1857  with  on  an  average,  four  Assistants  each  year." 

The  cost  of  the  entire  survey  has  been  only  Es.  4-5-2  per  square 
mile,  or  say  about  8  shillings  and  8  pence,  a  sum  believed  to  be  trifling 
in  comparison  with  the  immense  advantage  gained,  and  exceedingly 
moderate  when  contrasted  with  similar  or  easier  work  in  other 
countries. 

The  able  and  successful  manner  in  which  Captain  Montgomerie 
with  the  aid  of  this  small  party  during  his  first  season  accomplished 
the  arduous  task  allotted  to  him  has  been  described  in  full  in  a  previ- 
ous printed  Beport  of  the  Survey  Operations  for  1855-56,  and  the 
meritorious  services  of  the  Captain  and  his  party  obtained  the  acknow- 
ledgments of  the  Bight  Hon'ble  the  Governor  General  in  Council. 
The  Surveyor  General  of  India  beaxs  his  professional  testimony  to 
the  fact  that  the  measure  of  success  attained  is  highly  honorable  to 
Captain  Montgomerie  and  all  members  of  the  party  engaged  in  the 
work.  Colonel  Waugh  thus  expresses  himself;  *'  Considering  the  stu- 
pendous physical  difficulties  presented  by  the  nature  of  the  country 
to  regular  and  systematic  surveying,  the  quantity  and  quality  of  the 
work  performed,  the  ability  displayed  in  command  of  an  unusually 
laige  party,  the  quantity  of  instructions  which  had  to  be  imparted  to 
so  many  new  hands,  the  judicious  character  of  his  general  arrange- 
ments combined  with  minute  attention  to  the  smallest  details,  as  well 
as  the  prudent  policy  of  his  relations  with  the  Maharajah  and  the 
people  of  the  country — all  the  above  marks  Captain  Montogomerie 
as  an  officer  of  no  ordinary  stamp."  The  exertions  of  the  party  are, 
in  the  Surveyor  General's  opinion,  well  deserving  of  commendation 
and  he  particularly  solicits  that  the  thanks  of  the  Government  may 
be  acGorded  to  Captain  Montgomerie,  and  that  the  services  of  Mr. 
Johnson  who  has  been  with  the  party  from  the  commencement  may 
be  noticed  favorably  as  well  as  those  of  Messrs.  G.  Shelverton,  liV. 
Beverley  and  Mr.  W.  H.  Scott,  the  able  Chief  Draftsman  of  the 
Field  Office  in  connection  with  the  compilation  of  the  map. 
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But  neither  the  physical  character  of  the  country  nor  the  constant 
task  of  training  new  hands  formed  the  chief  difficulty  of  a  Survey 
conducted  in  a  foreign  territory,  and  which  at  no  time  could  be 
expected  to  be  agreeable  to  the  ruler,  his  officials  and  people.  To 
them  the  influx  of  a  considerable  body  of  Surveyors  spread  over  the 
country,  however  orderly  and  well-conducted,  must  bear  the  aspect  of 
an  intrusion.  The  tact,  delicacy  and  ability  with  which  Capt.  Mont- 
gomerie  miuntained  amicable  relations  with  the  Court,  a  most  difficult 
one  to  deal  with,  and  preserved  discipline  in  a  large  mixed  establish* 
nient,  is  deserving  of  the  highest  praise,  and  stamps  him  as  an  officer 
of  great  policy  and  judgment. 

''  His  difficulties  were  much  enhanced  by  the  military  rebellion  of 
1857,  during  the  whole  of  which  excited  period  the  party  continued 
its  peaceful  labours  without  cessation  and  with  only  one  serious 
interruption. 

'^  With  the  old  Maharnjah  Qolab  Singh,  Capt.  Montgomerie  was  on 
the  most  friendly  terms  and  the  estimation  in  which  he  is  held  bj 
Maharajah  Bumbeer  Singh,  can  best  be  estimated  from  the  acknow- 
ledgments which  his  Highness  made  to  the  Captain  in  Durbar,  on 
the  resumption  of  operations  in  1859.  Without  such  tact  and  conci- 
liation, it  would  have  been  impossible  to  carry  out  the  complete  and 
final  survey  successfully.'' 

Although  the  splendid  climate  of  Kashmir  added  to  the  special 
interest  attaching  to  the  country,  and  the  unexplored  tracts  adjoining, 
made  the  Survey  deservedly  a  great  attraction,  still  the  exposure  of 
surveying  in  such  a  country  is  very  trying  to  the  constitution  and 
many  persons  suffered  greatly.  The  lower  valleys  are  very  hot,  and 
the  solar  radiation  on  hill  sides  is  very  powerful.  The  labor  of  climb- 
ing to  great  elevations  has  often  been  noticed  by  explorers.  The 
Surveyor  however  arriving  heated  by  physical  exertion  at  great 
elevations  has  to  stand  on  ridges  or  peaks  exposed  to  strong  cold 
winds  while  he  is  observing  angles  or  sketching  the  ground.  The 
alternations  of  heat  and  cold  and  the  laborious  exertion  limits  succees 
to  those  persons  who  to  the  requisite  professional  qualifications  can 
add  the  physical  constitution  to  stand  the  hardships  which  the  work 
imposes.  It  is  very  doubtful  in  the  opinion  of  the  Surveyor  General 
whether  the  ability  to  undergo  the  requisite  amount  of  fatigue  and 
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exposure  which  mountain  surveys  entail  can  be  reckoned  on  for  a  long 
continuance,  and  he  apprehends  that,  except  in  rare  instances,  a  fre- 
quent succession  of  well-trained  young  men  would  be  necessary  in 
extensive  mountain  surveys. 

This  map  is  a  first  instalment  of  this  survey.  The  whole  mountain 
tract  south  of  Kashmir  Proper  has  been  completely  Triangulated  and 
Topographically  surveyed,  and  the  <nap  tliereof  is  now  in  course  of 
construction.  Altogether  the  area  already  surveyed  amounts  to  twenty- 
two  thousand  square  miles  in  three  years,  and  forty  thousand  square 
miles  of  Triangula tiou,  including  all  little  Thibet,  in  four  years,  the  chief 
merit  of  which  achievement  is  due  deservedly  to  Captain  Montgomerie. 
•The  Surveyor  General  has  requested  that  this  may  be  submitted  for 
the  opinion  of  the  Council  of  the  Royal  G-eographical  Society  together 
with  the  chart  of  the  Triangulation  on  which  it  is  based,  as  a  work 
of  accurate  geography  in  a  region  hitherto  imperfectly  explored,  and 
it  is  hoped  that  it  may  obtain  for  Captain  Montogomerie  some 
mark  of  the  approbation  of  that  learned  body. 

The  Surveyor  General  hopes  next  year  to  complete  the  maps  of  the 
remaining  Sub-Himalayan  portion  now  in  hand  by  the  completion  of 
which  the  entire  tract  of  Mountain  Frontier  from  the  Ganges  to  the 
Cabul  Territory  will  have  been  finished  under  his  superintendence, 
and  rendered  available  for  incorporation  into  the  Indian  Atlas. 

The  party  under  Captain  Montgomerie  is  now  engaged  in  Thibet. 
The  country  is  exceedingly  difficult  and  the  strength  of  tlie  party 
much  diminished.  In  the  progress  of  the  survey  advantage  has  been 
taken  of  the  opportunity  to  extend  accurate  geographical  knowledge 
by  fixing  numerous  peaks  in  the  Karakoram  and  Mustag  ranges.  One 
of  those  already  determined  on  the  Karakoram  range,  along  which 
runs  the  boundary  between  Ladakh  and  Yarkund,  one  hundred  and 
fifty-eight  miles  N.  E.  of  Srinagar,  is  28,278  feet  high  (provisionally 
settled  only,  being  liable  to  a  small  correction  when  the  levelling 
operations  from  the  sea  level  at  Karachi,  now  in  progress,  are  com- 
pleted). None  of  the  peaks  in  the  neighbourhood  of  K  2  come  nearly 
up  to  it  though  there  is  one  fine  group  about  sixteen  miles  away  that 
is  generally  a  little  over  twenty-six  thoasand.  This  is  probably  the 
second  highest  mountain  in  tlie  world,  as  it  exceeds  Kanchinginga  by 
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122  feet,  but  is  lower  than  Mount  Everest  by  724  feet,  as  measured 
by  the  Surveyor  General  in  1847. 

It  is  expected  that  Captain  Montgomerie  will  be  able  to  fix  points 
up  to  36**  30'  N.  latitude,  but  it  is  doubted  whether  he  will  be  able 
to  get  in  all  the  Topography  quite  bo  far  as  that,  in  consequence  of 
the  wild  and  Yaghi  state  of  some  of  the  people. 

It  has  been  specially  recommended  that  the  map  of  Kashmir  be 
engraved  or  at  least  lithographed  in  England  as  soon  as  possible,  in 
order  that  its  results  may  be  rendered  speedily  available  for  geological 
purposes  as  well  as  useful  to  public  officers,  travellers  and  the  public 
generally. 

The  panoramic  sketch  exhibited,  taken  by  Captain  Montgomerie, 
which  is  a  fair  specimen  of  Calcutta  Lithography,  will  give  some  idea 
of  the  peaks,  if  the  observer  supposes  himself  to  be  in  any  way  near 
the  Takt-i-sdlimdn  close  to  the  city.  The  sketch  begins  on  the  left 
about  south-east  and  go^  round  nearly  to  north-west. 

The  first  long  low  bit  without  snow,  starting  from  the  left,  is  where 
the  Bamhal  road  crosses.  About  IS^!^  inches  from  the  left  the  peak 
looking  over  the  Peer  is  one  of  the  principal  stations,  by  means  of 
which  the  triangulation  was  brought  over  the  Pir  Panjal  range.  At 
about  eighteen  inches  come  in  the  craggy  Koserin  Elitlir  peaks 
described  as  the  three  Bs. 

The  Pir  Punjal  pass  is  not  visible,  it  is  believed  the  range  is  about 
twenty-f^even  inches  from  the  left.  The  highest  peak  of  all  is,  Tattakdti 
with  a  very  steep  precipice  to  its  right,  it  is  about  thirty-two  inches 
from  the  left.  The  Baramoula  gap  is  three  inches  from  the  right. 
If  the  sketch  is  held  over  the  map  the  connection  will  be  seen  and 
the  cliffs  will  be  made  out,  coloured  burnt  sienna  on  the  map,  that 
separate  the  lower  from  the  upper  level  ground. 

During  the  present  season  the  snow  is  very  low  down  and  the  work 
is  nearly  all  in  high  ground,  which  is  very  inconvenient.  It  may  be 
difficult  for  a  Calcutta  resident  to  imagine  snow  inconvenient,  but 
campaigning  on  the  top  of  it  soon  undeceives  one. 

The  party  has  now  gone  into  Ladakh  and  hope  to  fix  Leh  and 
some  places  beyond.  The  small  index  plan  shews  roughly  the  extent 
of  country  embraced  by  the  trigonometrical  and  topographical  oper- 
ations in  the  Himalayas  tinted  yellow  up  to  the  parallel  of  36^  N. 
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latitude.  The  Punjab  Proper  tinted  pink  having  been  completed  bj 
the  Beyenue  Survey  operationsj  the  upper  portion  of  the  Derajat  alone 
remaining. 

The  above  information  is  chiefly  taken  from  the  reports  of  Colonel 
Waugh,  Surveyor  General  of  India  and  Captain  Montgomerie,  I  am 
also  indebted  for  assistance  to  Mr.  J.  O.  N.  James,  Cbief  Draftsman 
of  the  Surveyor  General's  Office,  who  has  for  some  years  been 
employed  in  the  survey  of  the  adjoining  districts. 


The  Cartilaginous  Mshes  of  Lower  Bengal. — Bg  Ebwabd  Bltth. 

The  following  does  not  profess  to  be  a  complete  catalogue  of  the 
cartilaginous  fishes  that  inhabit  the  embouchure  of  the  Ganges,  but 
merely  of  those  which  I  have  personally  obtained  in  the  fresh  state, 
chiefly  in  the  Calcutta  fish-bazars  ;  and  having  lately  had  occasion  to 
look  them  over,  and  paid  some  attention  to  the  group,  it  may  be 
useful  to  give  an  enumeration  of  the  species  observed,  especially  as 
in  the  genus  Thyoon  it  appears  that  several  permanently  distinct 
races  or  species  have  been  confounded  under  Tb.  uabkae,  (Forskal). 

The  cartilaginous  fishes  whicli  I  have  obtained  in  Calcutta  are  as 
follow : — 

1.  Steoostoma  fabciatum,  Miiller  and  Henle :  uniformly  spotted 
variety,  figured  and  described  as  St.  carinatum  in  J,  A,  S,  XVI,  725. 
One  specimen  only,  procured  at  the  Sandheads.  Another,  like  it,  is  in 
the  museum  of  the  Calcutta  Medical  College. 

2.  Squaxus  (ScoLiODoi^)  LATiCAUDUS,  M.  and  H.  A  small 
species,  occasionally  brought  to  the  bazar.  I  have  not  seen  it  more 
than  1^  ft.  in  length. 

3.  Sq.  (Caechabinub)  Milbeeti,  (?  VaL).  One  specimen 
obtained,  2'g-  ft.  long.  A  skull  from  the  Bay,  of  an  individual  probably 
al)out  7  ft.  long,  has  the  largest  upper  teeth  measuring  i  in.  and 
upvrards  along  their  lateral  margins :  other  teeth,  of  apparently  the 
tame  species,  from  the  Indian  Ocean,  have  a  lateral  margin  of  IJ  in., 
and  extreme  breadth  at  base  of  1 1-  in.  ;*  they  more  nearly  resemble  the 

*  Even  these  are  small,  however,  in  comparison  with  the  huge  fossil  teeth  of 
the  Gabchabias  HEGAlodon  and  others  figured  by  Agassiz,  and  those  by  Dr, 
Qib!)es  in  the  'Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia,' 
for  July,  1848. 
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teeth  of  Sq.  lamia,  as  figured  by  Muller  and  Henle ;  but  the  fins  differ 
much  from  those  of  Sq.  lamia.,  the  pectorals  being  of  moderate  size 
and  remarkably  falcate :  tail  and  posterior  fins  conspicuously  black-mar- 
gined. Sq.  Milb£RTI  is  noted  from  India  in  Dr.  Qray's  British 
Museum  catalogue;  and  the  present  is  perhaps  Dr.  Gray's  Indian 
species,  though  probably  distinct  from  Sq.  Milbkbti  (verus), 

4.  Sq.  (C.)  gakgeticus,  (M.  and  H.)  In  Muller  and  Henle's 
outline  of  the  lower  surface  of  the  head^  drawn  evidently  from  a  dry 
specimen,  the  distance  from  muzzle  to  month  is  not  sufficiently  great. 
I  have  not  known  this  species  to  exceed  7  ft.  in  length,  but  have  seen 
many  of  that  size. 

6.  Sq.  (C.)  Temminckii,  (M.  and  H.)  Very  common;  but 
Varely  exceeding  5  ft.  long,  so  far  as  I  have  observed. 

6.  Sq.  (C.)  MELANOPTEBUS,  (Quoy'and'Gaymard).  Not  common  : 
small  individuals  (under  8  ft.)  occasionally  brought,  but  we  have  the 
teeth  of.  one  which  must  have  been  at  least  6  or  7  ft. 

7.  Sphybnias  Blochii,  (Val.)  :  Zygcena  laticeps,  CsLuior ,  pasiim. 
Common.     The  largest  specimens  rarely  exceed  4  ft.  in  length. 

8.  Galeocebdo  tiqbikus,  M.  and  H.  One  large  specimen, 
obtained  towards  the  mouth  of  the  river.     Length  II  ft. 

9.  Pbistis  antiquobum,  Latham.  Small  individuals  are  not 
unfrequeotly  brought  to  the  bazar.  We  liave  a  snout  or  rostrum  in 
the  museum  5  ft.  in  length  and  II  in.  broad  at  the  hindmost  teeth. 

10.  Pb.  pectinatus,  Latham.  Much  commoner  than  the  other. 
A  mutilated  specimen  and  portion  of  the  snout  of  a  larger  one  were 
sent  to  the  museum  from  Asam  (!)  some  years  ago  by  Col.  Jenkins. 

11.  Bhinobatus  gbantjlatus,  Cuv.  Now  and  then  brought; 
sometimes  from  6  to  7  ft.  in  length.* 


*  Col.  Jenkins  heard  much  of  a  *  bdow  fish*  of  great  rarity,  the  skin  of  which 
is  prised  as  a  medicine  by  the  people  of  Asiim.  It  is  said  by  them  to  inhabit 
the  snows  of  the  Butan  mountains !  Sending  me  some  fragments  of  the  skin  for 
examination,  there  was  no  diiBcultj  in  recognising  the  BHn^OBATUS  OBAim* 
LATUS :  probably  procured  towards  the  sea ;  but  as  PaiSTis  fectinatus  and 
Htpolophus  sbphbk  ascend  many  hundred  miles  up  the  great  rivers,  perhaps 
the  Bhinobatus  does  so  likewise. 

In  J.  A.  S,  XIII,  176,  the  then  Lieut.  J.  T.  Cunningham,  in  his  '  General 
account  of  Kun&war/  remarks  that  **  the  mysterious  QangbcUl,  or  *  snow  fish/ 
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12.  Bh.  obtusus,  M.  and  H.  Comparatively  rare.  I  have  not 
seen  it  more  than  2\  ft.  long. 

13.  DASTATia  uxoBorBA,  (Bloch)  ;  Baia  pcscilura,  Shanr.    Bare. 

14.  Hypolophtts  sbfhek,  (Forsk.) :  Baia  tancur,  B.  H.  (founded 
on  mutilated  individuals,  the  caudal  spine  of  which  had  heen  extract- 
ed). Common. 

15.  AsTOBATis  PLAOELLUM,  (Bloch.).  Of  this  fine  species  I 
lately  obtained  a  small  specimen,  with  tail  and  spines  complete,  and 
another  and  larger  specimen  with  mutilated  tail.  Small  dried  fish  of 
this  species  are  sometimes  brought  in  considerable  quantitj^ 

j^.  B. — ^The  Myliohatis  macropterus  of  McClelland  (CaU.  Jaum, 
NaL  Hist.  I,  60,  and  pi.  II,  f .  1,)  has  never  occurred  to  me.  Drs. 
Cantor  and  Bleeker  refer  it  to  Aetobatis  kabikabi. 

Tlie  Trygons  or  ordinary  *  Sting-rays'  are  here  deferred  to  the  last, 
because  the  species  of  them  do  not  appear  to  have  been  properly  dis- 
criminated. All  that  I  have  obtained  have  the  tail  wholly  finless^  or 
with  merely  such  rudiment  as  in  Tb.  imbbicatus. 

The  Indian  species  fall  into  two  principal  groups,  which  might  well 
stand  as  distinct  genera. 

In  the  first  the  dorsal  surface  and  tail  are  sprinkled  over  through- 
out with  detached  limpet-shaped  tubercles,  and  there  is  usually 
no  large  globular  central  tubercle  (or  tubercles,  as  ^generally  in  the 
others  and  also  in  Hypolophus  bsphen).*  Anterior  margin  of  the 
disk  exceedingly  obtuse,  the  expanded  pectorals  being  continued 
forward  almost  to  a  transverse  line  with  the  medial  peak  where  they 


with  four  short  legs  and  a  human  face,  may  be  in  fact,  as  in  description,  a  fabled 
animal ;  but  it  is  talked  of,  and  is  said  to  dwell  only  about  the  limits  of  the  snow." 
What  is  here  referred  to  are  probably  certain  sand-burrowing  Lizards  of  Af- 
^■nistan,  which  in  the  dried  state  are  sold  as  medicine  all  over  India.  One 
it  the  true  Egyptian  Scinque,  SciNCUS  OPFiCDfALis,  Laureuti.  Another  sent  by 
the  same  name  by  Major  Lumsden,  late  iu  charge  of  the  Kandahar  Mission,  is  tlie 
SpBjniocEPHALUS  TRiDAOTYLUs,  nobis,  J.  A.  S,  XX,  654.  Both  were  obtained 
in  the  yicinity  of  Kandahar. 
*  Since  the  abore  was  written,  I  have  seen  an  example  of  Ta.  uaboikatus 

• 

^  tlie  museum  of  the  Calcutta  Medical  College,  which  has  a  central  tubercle  of 
moderate  aize  followed  by  a  small  one.    This,  I  suspect,  is  very  unusuaL 
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unite,  on  either  side  of  which  the  outline  describes  merely  a  slight 
concavity.* 

16.  Trxgox  HABaiNATUs,  nobifl,  n.  t.  Grey  above,  buffywKite 
below  with  a  dark  border  except  in  front ;  the  tail  1|  the  length  of 
the  disk.  A  large  species,  adults  of  which  are  mostly  quartered  when 
brought  to  the  bazar,  and  then  more  or  less  sliced  up  by  the  dealers, 
so  that  it  is  difficult  to  examine  them  properly.  Breadth  of  one 
52  in.,  with  tail  83  in. :  distance  of  eyes  apart  7  in.f  Form  a  trifle 
longer  than  broad,  or  shorter  than  broad  if  the  length  be  measured 
from  front  to  base  of  tail.  In  adults  the  small  limpet-shaped  tuber- 
cles are  disposed  not  only  over  the  entire  upper  surface,  but  also  on 
^  y  the  broad  dark  margin  of  the  lower-parts  (from  which  the  species 
derives  its  trivial  name)  :  they  are  larger  and  more  closely  set  aloi)g 
the  middle,  though  for  the  most  part  not  in  absolute  contact,  and  are 
gradually  smaller  and  less  crowded  laterally,  but  again  become  more 
crowded  towards  the  margin  ;  and  there  is  commonly  an  irregular, 
range  of  pointed  tubercles  larger  than  the  rest  on  either  side,  about 
8  in.  from  the  median  line  in  adults.  Tail  tuberculated  all  round  to 
within  2 1  in.  of  its  base  underneath,  and  having  scattered  and  pointed 
tubercles  much  larger  than  the  rest  above,  from  its  base  to  the  large 
caudal  spine.  The  colour  of  this  fish  is  a  light  albescent-browu 
above,  with  still  a  faint  blackish  wash ;  white,  with  more  or  less  of  a 
bufFy  tinge,  below,  and  a  broad  dark  margin  to  the  lower-parts  except 
in  front,  but  including  the  ventrals,  this  bonier  consisting  of  numerous 
large  round  spots  on  its  inner  edge,  some  wholly  and  others  partially 
detached  from  the  rest;  a  few  irregular  spots  are  also  generally 
scattered  upon  the  pectorals.  The  under-surlace  of  the  tail  is  white, 
with  similar  scattered  dark  spots,  which  gradually  become  more 
numerous  and  coalescent  till  they  assume  a  marbled  appearance,  and 
the  apical  half  of  the  tail  is  wholly  dark.  This  dark  colour  is  more 
intense  in  the  young,  approaching  more  or  less  to  black :  whereas  in 

*  I  presume  this  form  to  be  characteristic  of  the  diTision.  In  the  Medical 
College  specimen  the  peak  is  stretched  out  of  all  shape.  However,  in  a  very  large 
example  just  added  to  the  museum,  the  narrow  medial  peak  projected  more  tiian 
in  the  young. 

•    t  ^  large  specimen  has  just  been  presented  to  the  Society,  fresh,  by  Raja 
Badakh&nt  Deb,  5  ft.  across  ;  tail  imperfect. 
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adults  it  is  weaker  and  more  greyish,  and  in  them  it  is  also  rough, 
ened  with  minute  limpet-shaped  tubercles ;  these  appear  agdn  about 
the  gill-openings,  and  more  sparinglj  medially,  and  a  few  are  scattered 
over  the  entire  lower  surface,  which  are  more  readily  detected  by  the 
ieel  than  by  the  sight  in  the  fresh  specimen.  From  between  the 
eyes  to  the  sides  of  the  tail,  and  traceable  along  two-thirds  of  that 
organ,  are  a  couple  of  series  of  vermiculated  lines ;  and  there  is  a 
double  series  of  the  same  along  the  middle  of  the  back.  In  a  young 
female,  measuring  18  in.  to  base  of  tail,  with  greatest  breadth  of  disk 
20}  in.,  and  tail  29  in.,  the  tubercles  generally  are  less  crowded  than 
in  the  adult,  especially  on  the  tail,  where  there  is  little  indication  of 
their  future  development.  Although  the  caudal  spine  had  been 
bfoken  away  in  every  specimen  examined,  yet  from  the  groove  which 
it  occupied,  that  of  an  adult  is  shewn  to  be  1\  in.  long.*  It  is  by 
DO  means  a  rare  species,  though  seldom  to  be  obtained  perfect  in  the 
fiih-bazars. 

Tb.  atbocisbimtts,  nobis,  n.  t.  We  have  in  the  museum  a  portion 
of  the  tail,  above  4  ft.  in  length,  of  an  enormous  TRYaoir,  which  is 
evidently  a  second  species  of  this  particular  sub-group.  The  site  of 
the  caudal  spine  is  conspicuous  as  usual,  indicating  a  much  stouter 
but  not  so  long  a  weapon  as  that  of  Tb.  MiiBaiNATUS.  The  limpet- 
shaped  tubercles  are  very  much  larger  and  fewer  in  number  than  in  the 
other,  each  being  much  expanded  at  base  and  abruptly  rising  to  a  sharp 
point  in  the  centre ;  they  are  of  different  sizes  intermixed,  and  here  and 
there  two  or  more  of  them  are  blended  at  base,  and  the  tail  appears  to 
be  naturally  much  compressed.  Below  the  spine,  it  is  naked  under- 
neath along  the  middle,  and  beyond  the  spine  this  medial  portion  of 
the  tail  underneath  is  studded  with  small  tubercles.  Where  broken 
off,  at  a  distance  of  4  ft.  from  the  spine,  it  seems  to  expand  vertically, 
being  there  twice  as  deep  as  broad.     It  is  a  truly  frightful  and  most 


*  The  Medical  College  specimen  has  a  perfect  caudal  spine.  It  is  larger  than 
the  joung  example  above  described,  with  tail  about  40  in.,  and  spine  2^  in. ; 
•ome  small  sharp  tubercles  around  the  base  of  the  latter.  The  dorsal  tubercles 
are  smaller  than  in  the  other  ;  those  on  the  base  of  the  tail  more  crowded.  Sox 
male,  that  of  the  other  female.  The  marginal  band  of  the  lower  surface  is  repre- 
Bented  onlj  by  a  few  distantly  scattered  spots. 
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formidable  weapon.  Habitat  of  the  species  unknown,  but  probably 
the  Indian  Ocean. 

The  ordinary  Trygons  are  of  a  more  rhomboidal  shape,  with  close- 
set  flattened  tubercles  on  the  dorsal  surface,  occupying  its  medial 
third  only  or  less  (according  to  the  species),  and  the  lateral  border 
of  this  tuberculated  space  is  abruptly  defined  in  adults.  They  have 
generally  one  or  more  large  globular  bony  tubercles  in  the  centre  of 
the  dorsal  surface. 

Some  have  two  spines  on  a  comparatively  short  tail,  as — 

17.  Tb.  iiiBBiCATUS,  (Bloch),  to  which  I  doubt  if  EusselFs  fig« 
lY  correctly  applies,  and  upon  this  is  founded  Fastinaca  dorsaliSy 
Swainson.  Russeirs  figure  more  probably  represents  the  Tb. 
iMMUNis,  Baffles  (Zool,  App,  to  Life  of  Sir  S.  Baffles)  ;*  and  other 
double-spined  species  (also  witli  comparatively  short  tail)  exist  in 
the  Tb.  ltmna  figured  by  Biippell,  and  Tb.  akoju  and  Tb.  kuhlii 
figured  by  Miiller  and  Henle.  As  Buchanan  Hamilton  approximates 
his  Raia  Jluviatilis  to  B,  iymna,  though  referring  merely  to  '*  the 
spine  on  its  tail,"  I  think  it  likely  that  the  present  species  is  intended 
by  him,  especially  as  it  is  so  very  abundant.  They  are  not  unfre- 
quently  brought  to  the  bazar  with  one  spine  only  torn  away  by  the 
fishermen ;  but  this  small  species  is  commonly  brought  with  both 
caudal  spines  complete.  The  males  are  larger  than  the  females,  and 
have  proportionally  longer  tail ;  and  very  commonly  the  second 
caudal  spine  of  the  female  more  especially  does  not  extend  beyond 
the  first  one.  I  have  not  seen  the  male  larger  than  7i  in.  to  base 
of  tail,  the  tail  13  in.,  and  caudal  spines  2^  in.  Some  have  a  small 
lanceolated  tubercle  on  centre  of  dorsal  surface,  others  two  or  more 
even  to  a  series  of  five  or  six  along  the  median  line.  This  species  is 
so  very  often  brought  in  pairs  to  the  bazar,  a  male  and  a  female,  that 
I  cannot  help  suspecting  that  it  lives  in  pairs,  the  two  being  com- 
monly taken  together. 

Another  type  has  an  equally  short  tail,  armed  with  one  spine  only, 
and  no  dorsal  tubercles  whatever.     To  this  appertains — 

18.  Tb.  walga,  M.  and  H. :  probably  Tr,  sindrakiy  Cuv.,  and 

*  **  Tr,  corpore  subqoadrato,  omnino  IflBvi,  caud4  longiore,  spiaia  diiabii  serra- 
tis  citra  medium  annate." 
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Pastinaea  hrevieauda,  Swainson,  founded  on  Basseirs  fig.  V ;  but  in 
this  figure  the  tail  is  represented  as  being  still  shorter  than  in  Tb. 
WALGL.  The  larger  of  two  specimens  (a  female)  measures  8|  in. 
to  base  of  tail,  the  tail  6  in. ;  the  latter  being  broad  at  the  base,  and 
Tery  rapidly  attenuating  from  base  of  spine,  which  last  is  1^  in.  long. 
These  specimens  have  much  the  appearance  of  being  the  young  of 
some  considerably  larger  species  ;  but  the  shortness  of  the  tail  separates 
it  from  any  of  the  following.* 

The  remainder  have  exceedingly  long  tails,  from  three  to  four  timei^ 
the  length  of  the  head  and  body.  All  have  at  least  one  large  bony 
tubercle  in  the  centre  of  the  dorsal  surface.  At  least  five  species  are 
brought  more  or  less  commonly  to  the  Calcutta  fish-bazars,  which 
are  easily  distinguished  at  any  age,  though  supposed  by  Dr.  Cantor 
and  others  to  be  merely  varieties,  or  characteristic  of  different  ages^ 
of  Tb.  itaknak,  (Forsk.) 

19.  Tb.  Bleeksbi,  nobis,  n.  #.  A  large  species,  plain  dark  brown 
above  and  below  with  a  narrowish  white  median  patch  on  belly. 
Peak,  or  anterior  junction  of  pectorals,  considerably  more  prolonged 
and  pointed  than  in  the  others.  Medial  third  of  dorsal  surface 
studded  with  intermixed  larger  and  smaller  round  flat  tubercles,  con- 
tinued along  the  upper  surface  of  the  tail  as  far  as  the  caudal  spines, 
then  thickly  covering  the  whole  tail  to  its  extremity  in  adults,  or 
with  a  naked  line  below  in  specimens  more  than  half'grown.  Along 
the  median  line  of  the  tail  above,  the  tubercles  are  not  larger  than 
the  rest.  The  usual  large  round  tubercle  on  centre  of  back,  and 
commonly  three  smaller,  set  in  form  of  a  triangle,  before  it  and  three 
similar  behind  it.  In  all  that  I  have  seen  the  caudal  spine  had  been 
broken  or  entirely  torn  out  by  the  fishermen.  Length  of  one  25  in^ 
to  base  of  tail,  the  tail  72  in. ;  of  another  15  and  66  in. 

20.  Tb.  Ejllioti,  nobis,  n.  «.  Pale  greyish  olive-brown  above  and 
white  below :  the  united  pectorals  not  more  f  rolonged  in  front  than  in 
Tb.  uabkajc  Size  of  last;  at  least  I  have  obtained  one  tail  6  ft.  in 
length,  but  the  fish  was  cut  into  small  slices.  A  young  individual 
81  in.  bng  to  base  of  tail,  9i  in.  broad,  with  tail  29  in.,  has  a  central 


*  Dr.  Bleeker  gives  the  breadth  of  five  specimens  (four  of  them  females)  as 
140  to  190  miU. 
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dorsal  tubercle  and  another  behind  it,  surrounding  which  is  a  group 
of  8roall  tubercles  that  might  be  covered  by  a  crown-piece,  except 
anteriorly  where  a  few  are  scattered  along  the  dorsal  line  and  between 
the  eyes, — the  rest,  including  the  tail,  being  wholly  naked.  A  slight 
marbled  appearance  on  the  tail  beyond  the  spine,  but  no  distinct 
alternating  bands.  Another,  only  10  in.  to  base  of  tail,  has  the 
dorsal  tubercles  fully  developed,  and  a  band  of  them  upon  the  tail 
not  reaching  so  far  as  the  caudal  spine.  In  a  specimen  13  in.  long, 
the  tail  measures  47  in. ;  and  the  tubercles  on  the  tail  (now  that  it 
is  dry  and  shrunk)  appear  to  extend  two-thirds  round  its  base  anterior 
to  the  spine ;  but  in  the  tail  of  6  ft.  long  before  noticed,  the  upper 
half  only  is  tuberculated  anterior  to  the  spine.  The  usual  central 
dorsal  tubercle,  with  commonly  one  smaller  before  and  another  behind 
it ;  and  the  small  tubercles,  which  extend  over  the  medial  third  of 
the  dorsal  surface  (as  also  in  Ts.  Bleekebi),  are  more  uniform  in 
size  than  in  the  other  species.  In  one  specimen  of  a  tail,  which  I 
assign  to  this  particular  species  with  some  hesitation,  there  are  two 
sharp  erect  prickles  in  the  median  line  towards  its  base,  and  otherB 
beyond  the  spme.     A  commoner  species  than  the  last. 

21.  Ts.  BussELLii,  Gray ;  young  figured  in  Hardwicke's  III, 
Ind.  Zooh :  Tr,  Oerrardii,  Gray,  £rU,  Mus.  Catal.,  still  younger. 
A  beautiful  species,  covered  above  with  large  round  dark  spots,  a  few  of 
which  are  generally  confluent:  tail  banded  throughout.  Anterior 
peak  more  acute  than  in  Tb.  Ellioti,  less  so  than  in  Tb.  Bleekebi. 
In  large  speeimens  (3  ft.  across)  the  spots  continue  as  strongly 
marked  as  in  the  young,  and  are  then  more  or  less  pale-centred, 
forming  distinct  rings  more  or  less  perfect  in  some  specimens.  But 
these  markings,  however  vivid  in  the  recent  fish,  are  apt  to  disappear 
in  old  stuffed  specimens,  the  tail-bands  being  longest  retained  ;  and  a 
smooth  young  fish,  with  the  spots  on  the  upper  surface  obliterated, 
but  retaining  the  bands  on  the  tail,  suits  the  description  of  !D; 
Oerrardiiy  Gray.  At  the  age  figured  by  Hardwicke,  the  tubercles  on 
the  back  are  sparse  and  heart-shaped,  and  a  single  line  of  them  (pro- 
longed more  or  less  into  backward-curving  prickles)  is  continued  along 
the  median  line  of  the  tail  as  far  as  its  spine.  These  are  retained  in 
a  specimen  12  in.  in  length  (to  base  of  tail)  ;  but  in  another  of  the 
same  size  they  had  disappeared — or  perhaps  had  never  made  their 
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appearance — and  the  tail  is  wholly^  naked.  In  another,  15  in.  (to 
base  of  tail),  the  medial  portion  of  the  back  is  densely  tuberculated, 
and  a  series  of  tubercles  (about  six  in  number  across)  is  continued 
along  the  hase  of  tail  to  its  spine ;  in  another,  19^  in.  (to  base  of 
tail),  with  tail  6  ft.  in  length,  the  series  of  caudal  tubercles  is  still 
scarcely  wider  proportionally,  and  the  tuberculated  portion  of  the 
back  is  comparatively  much  naiTower  than  in  the  several  preceding 
species,  being  little  more  than  a  fifth  of  the  entire  breadth — instead 
of  fully  a  third  as  in  Tr.  Bleesxbi  of  half  the  size.  In  the  adults,  3  ft. 
across, — a  fresh  one  before  me  is  2f .  fb.,  and  2^  ft.  to  base  of  tail, 
with  tail  1\  ft., — the  tubercles  of  the  dorsal  surface  remain  as 
in  the  last  described,  and  cover  just  the  upper  half  of  the  base  of  the 
tail  as  far  as  the  spine,  the  lower  half  heing  quite  naked.  In  general, 
there  are  a  few  tubercles  rather  larger  than  the  rest,  forming*  an 
irr^ular  mesial  line  from  the  anterior  third  of  the  dorsal  surface  to 
the  caudal  spine.  Half-grown  individuals  have  commonly  two  larger 
tubercles  on  centre  of  back,  either  both  heart-shaped  or  the  anterior 
globular,  while  larger  specimens  shew  an  intermediate  tuhercle ;  and 
up  to  a  considerable  size,  the  thong  of  the  tail  is  more  sparsely  tuber- 
culated than  in  the  others.  In  this  particular  species,  also,  the 
curious  teeth  are  distinctly  of  a  larger  size  than  in  the  others,  when 
examples  of  the  same  size  are  compared  together. 

22.  Tb.  tabiegatus,  McClelland,  Calc,  Joum.  Nat,  Hist.  I,  60, 
and  pi.  II,  fig.  2.  Shaped  as  in  the  last,  and  remarkable — even  when 
half  grown — for  the  caudal  tubercles  completely  surrounding  the  tail 
to  very  near  its  base, — whereas  in  Tb.  Bussellu  they  never  more 
than  half  surround  it  as  far  as  the  spine,  even  in  the  largest  indi- 
viduals. In  an  example  of  yabuboattts,  measuring  16  in.  to  base 
of  tail,  with  tail  exceeding  3i  ft.,  the  tubercles  already  nearly  surround 
it  anterior  to  its  spine.  Moreover,  in  examples  of  equal  size,  the  teeth 
of  BussELLXl  are  conspicuously  larger.  The  markingH,  too,  are  quite 
different ;  Tb.  tabisoatus  having  the  dorsal  surface  uniformly  and 
beautifully  marked  throughout  with  meandering  lines,  the  dark  and 
pale  colour  in  equal  proportions  or  even  the  dark  predominating — 
not  as  represented  in  McClelland's  figure.  Length  of  one  3  ft.  to 
base  of  tail,  and  3  ft.  4  in.  in  greatest  width  :  tail  not  quite  perfect, 
but  of  the  same  proportionate  length  as   in  the  others.     The  bands 
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on  the  tail  are  less  conspicaous  and  distinct  than  in  Tb.  Bttbsellii. 
In  stuffed  specimens  the  markings  are  apt  to  disappear  totally  ;  and 
it  is  as  well,  therefore,  to  preserve  a  portion  of  the  fresh  skin  of  this 
and  other  species  in  spirit. 

23.  Tb.  UABKiLK,  (Forsk.)  Toung  figured  in  Ruppeirs  Neue 
Wtrhelthiere.  Much  like  Tb.  Bvssellu,  hut  not  attaining  (I  suspect) 
to  nearly  so  great  a  size ;  the  dorsal  surface  speckled  with  numerous 
small  spots  (as  in  Kuppell's  figure).  The  teeth  also  are  considerahlj 
smaller  than  in  Tb.  ErsssLLii  in  specimens  of  corresponding  size. 
In  an  example  less  than  a  foot  in  length  (minus  the  tail),  or  of  a  size 
at  which  Tb.  Bussellii  has  few  and  sparse  tuhercles  on  the  hack 
and  a  single  row  only  of  curved  tuhercles  at  hase  of  tail  (as  shewn 
in  Hardwicke's  figure;,  Tb.  uabnas:  has  the  dorsal  tuhercles  fuUj 
developed,  and  a  broader  band  of  them  at  base  of  tail  than  is  seen 
in  Tb.  Bussellii  of  more  than  double  the  size, — whence  I  conclude 
that  it  is  a  much  smaller  species  when  full-growp,  and  that  the 
tubercles  probably  surround  the  base  of  tail  in  adults,  as  in  Tr. 
VABUSGATDB.  I  have  only  once  obtained  it ;  and  the  specimen  has  a 
Mngle  large  tubercle  on  centre  of  back,  and  three  slightly  larger  than 
the  rest  placed  ip  a  triangle  behind  the  principal  tubercle.* 

Of  these  various  long-tailed  Trygons  I  have  seen  no  intermediate 
specimens ;  and  in  the  fresh  state  they  may  be  recognised  at  a  glance 
by  the  colouring,  which  unfortunately  disappears  more  or  less  com- 
pletely in  dry  museum  specimens.  The  only  species  which  I  have 
obtained  with  the  caudal  spine  are  the  small  Tb.  imbbicatus  and 
Tb.  WA.LG4,  Htfolophus  sephek  (small),  and  Ajitobatis  fla- 
pELXiTT^  (small) ;  and  I  am  not  aware  that  any  difference  occurs  in 
the  structure  of  that  formidable  weapon  in  the  different  species 
here  noticed. 

While  preparing  this  paper,  I  have  (in  the  course  of  a  few  weeks) 
pbtAine4  fresh  e}(amples  in  the  Calcutta  fish-bazars  of  Tbtgois'  hab* 

*  I  have  sinoe  obtained  another,  not  very  much  smaller,  in  which  the  tail  is 
quite  naked,  Two  examples  of  Ta.  Bvssbllii  were  prooared  on  the  same  occasion  i 
^d  the  peak  is  more  obtuse  in  Tb.  uabvak  than  in  Ta.  Bvssblui  ;  as  seen  in 
fresh  specimens, — the  dry  being  Tcry  much  subject  to  be  stretched  out  of  the 
proper  shape.  Dr.  Sleeker  gives  the  breadth  of  Ts.  uabnak  (fem.)  as  240  et  315 
mill.  Vtrh,  Sai.  Gen,,  Vol.  X^TT,  (1852)  ;  but  then  he  considers  Tb.  Busbsllii 
to  be  identical  with  it. 
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Gllf ATU8,  Ts.  XMBBICATUB,  Tb.  WALGA,  Tb.  BlBBKSBI,   Tb.  ElLIOTI, 

Tb.  BusBBLLn,  Tb.  tiabkak,  and  Tb.  YABiEeATirs ;  besides  Htpo- 

LOPHUS  BBPHBir,  ABTOBATIS  FLAeBLLUM,  BhINOBATUS  GBANT7LATUB, 
SPHTBiriAB    BlOCHBI,   FbISTIB  AKTIQU0BT7M    and    Pb.    PECTIlTATirS, 

and  Squaxub  Mixbbbti  (P),  Sq.  oangetigus,  and  Sq.  Tkmmingkii  ; 
— ^in  all  seventeen  species  of  cartilaginous  fishes. 

I  add  a  brief  notice  of  a  yoang  TbItgok  which  I  cannot  find  to 
be  described,  obtained  on  the  Arakan  coast,  and  now  in  the  Medical 
College  Mnseum  of  Calcutta. 

Tb.  CBOziSBiy  nobis,  n.  s.  Tail  twice  as  long  as  the  disk,  com- 
pressed, with  a  considerable  membrane  on  more  than  half  the  length 
of  its  inferior  surface,  commencing  below  the  insertion  of  the  spine, 
being  nowhere  however  so  high  or  deep  as  the  tail  itself.  United 
pectorals  much  prolonged  into  an  acute  peak  anteriorly.  Disk 
smooth,  with  a  mesial  dorsal  line  of  tubercles,  beginning  a  little 
behind  the  head,  where  a  line  of  11  (the  last  of  them  increasing  in 
size)  have  made  their  appearance  above  the  surface ;  the  rest  are 
narrower  and  below  the  surface  of  the  skin  to  the  base  of  tail,  where 
a  series  often  very  stout  prickles  or  decumbent  spinelets — compressed 
and  pointing  backwards  and  forming  a  range  like  the  teeth  of  a  saw, 
— i»  continued  nearly  to  the  base  of  the  caudal  spine;  the  latter 
being  much  as  in  other  Trygons,  and  having  a  backward-directed 
serrature  on  each  side  for  its  terminal  third.  The  colouring  appears 
to  have  been  pale  above,  but  no  markings  are  discernible  in  the  dry 
specimen.  Length  of  disk  11  in.  and  breadth  the  same ;  tail  23  in. 
This  Tbigok  has  the  appearance  of  being  the  ypung  of  a  very  large 
species.  Anterior  to  the  range  of  11  developed  caudal  spinelets,  two 
others  can  be  distinguished  of  equally  large  size  within  the  skin,  and 
anterior  to  these  the  series  consists  of  much  smaller  and  narrow 
spinelets,  until  again  the  size  is  abruptly  greater  a  little  anterior  to 
the  centre  of  the  disk. 

April  2nd,  1869. 
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Tbe  Annual  General  Meeting  of  the  Society  was  held  on  the  4th 
January. 

A.  Grote  Esq.,  President,  in  the  Chair. 

The  following  gentlemen,  duly  proposed  at  the  last  Meeting,  were 
balloted  for  and  elected  Ordinary  members. 
Prince  Mahomed  Jallaludiu  of  Mysore. 
T.  R.  Grant,  Esq. 

H.  V.  Bajley,  Esq.,  B.  C.  S.  (re-elected). 
W.  J.  Rivett  Carnac,  Esq.  B.  C.  S. 
Baboo  Preonath  Sett. 
Dr.  Theodore  Duka. 
Major  J.  J.  M.  Innes,  Bengal  Engineers. 

B.  E.  E.  Lindsay,  Esq. 

Reverend  J.  C.  Thompson,  (re-elected). 

C.  Oldham  Esq.  Geological  Survey. 

Capt.  Alexander  Eraser,  Bengal  Engineers. 

David  K.  Mair,  Esq.  M.  A. 

The  Council  proposed  for  Ballot  at  the  next  meeting  Mr.  Robert 
Swiuhoe,  of  H.  M.  Consulate,  Amoy,  and  the  Rev.  U.  Baker, 
Junior,  Alipie,  South  Malabar,  as  corresponding  members  of  the 
Society. 

The  following  gentlemen  were  named  for  ballot  as  ordinary  mem* 
bers  at  the  next  meeting. 

Colonel  E.  W.  S.  Scott,  Bengal  Artillery,  proposed  by  the  Ven'ble 
Archdeacon  Pratt,  seconded  by  Colonel  Baird  Smith. 

Major  Geo.  Pearse,  proposed  by  Mr.  Atkinson,  seconded  by  Mr. 
E.  A.  Samuells. 
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Dr.  F.  J.  Mouat,  proposed  (for  re-election)  by  Mr.  Atkinson, 
seconded  bj  Dr.  T.  Thomson. 

Capt.  T.  G.  Montgomerie,  Bengal  Engineers,  F.  R  G.  S.,  Gt.  Trigl. 
Survey  of  India,  proposed  by  Major  H.  L.  Thuillier,  seconded  by  Col. 
Waugh. 

The  Secretary  read  the  following  Report  for  1859 : 

ANNUAL  REPORT. 
The  Council  of  the  Asiatic  Society  have  the  satisfaction  of  sub* 
mitting  their  usual  Annual  Report,  exhibiting  the  state  of  the  Society's 
affidrs  during  the  past  year. 

At  the  close  of  the  year  1858,  there  were  132  ordinary  members 
on  the  Rolls  of  the  Society,  of  whom  39  were  absent  in  Europe. 
The  number  of  retirements  since  that  time  has  been  4,  which,  with 
(me  death,  gives  a  total  loss  of  five;  on  the  other  hand,  there 
have  been  no  less  than  53  elections  of  ordinary  members,  which 
have  brought  up  the  number  on  the  effective  list  to  185,  against 
Ordinary.    Paying.    Absent.      95  of  the  preceding  year.     The 

total  number  now  on  the  rolls 
is  180,  of  whom  44  are  absent 
from  India,  and  one  is  a  life  mem« 
ber. 

The  Hon'ble  Sir  J.  W.  Colvile, 
Kt.,  the  late  President  of  the 
Society,  has,  on  his  departure  for  Europe,  been  added  to  the  list  of 
honorary  members  and  Drs.  Max  Miiller,  P.  Bleeker,  and  H.  Fre- 
derick, haye  been  elected  corresponding  members  of  the  Society. 

In  alluding  to  the  obituary  of  the  past  year,  the  Council  desire 
especially  to  express  their  regret  at  the  loss  which  the  Society  and 
the  cause  of  science  have  sustained  by  the  untimely  death  of  one  of 
their  corresponding  members,  Herr  Adolphe  Schlagintweit,  while  on 
his  travels  in  the  neighbourhood  of  Kokan.  From  tlie  time  of  his 
arrival  in  India  in  1855,  he  devotted  his  entire  energies  to  the  prosecu- 
tion of  physical  researches,  and  contributed  several  valuable  papers 
to  the  journal  of  this  Society.  Sir  George  Staunton  died  in  June 
last.  He  was  one  of  the  oldest  Honorary  members  of  the  Society 
and  a  distinguished  Oriental  scholar.  The  only  other  member  lost 
by  death  is  Col.  M.  E.  Loftie. 
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FlITAKGB. 

In  April  1859,  the  Coancil  submitted  a  report,  recommending  tliat, 
in  modification  of  the  provisions  of  Rules  8, 10,  and  11,  of  the  Society's 
Code,  ordinary  members  should  be  divided  into  two  classes.  Resident 
and  Non-resident ;  that  all  members  who  reside  within  30  miles  of 
Calcutta  should  be  deemed  resident  and  required  to  pay  an  admission 
fee  of  Rupees  32  and  a  quarterly  subscription  of  Rs.  12,  and  that 
Non-residents  should  pay  an  admission  fee  of  Rs.  82  and  a  quarterly 
contribution  of  Rs.  6.  This  report  was  adopted  at  a  special  general 
meeting  held  in  July  last. 

In  making  this  recommendation  the  Council  entertained  a  hope 
that  by  rendering  the  Society  more  easily  accessible  to  the  literary 
and  scientific  public  of  India,  they  might  draw  to  its  ranks  many 
whose  co-operation  would  prove  highly  valuable.  They  are  glad  to 
find  that  they  were  not  mistaken.  The  accessions  made  to  the  list 
of  members  during  the  last  five  months  number  no  less  than  36,  and 
the  total  number  for  the  year  stands  at  63,  against  16  in  1858,  and  6 
in  the  preceding  year. 

The  liabilities  of  the  Society  amount  to  Rupees  5,876-9  principally 
on  account  of  printing  Journals  and  Catalogues ;  and  the  Cash  assets 
to  Rupees  7,878-13,  (including  Co.'s  paper  for  Rs.  5000)  besides 
outstanding  claims  to  the  extent  of  Rs.  6,432-2-4  a  great  portion  of 
which  will  probably  be  realised  in  the  course  of  the  current  year. 

Owing,  however,  to  the  heavy  outlay  this  year  for  the  repairs  of 
the  Society's  premises,  the  expenditure  has  been  unusually  large. 

By  Statement  No.  1,  it  will  be  seen  that  the  disbursements  amount 
to  Rs.  15,072-12,  while  the  total  receipts  amount  to  Rs.  12,921-9. 

The  Council  would  again  urge  on  the  members  the  imperative  neces* 
sity  of  using  every  exertion  to  increase  their  numbers  in  order  that 
the  Society  may  meet  the  expenses  of  the  coming  year  without  being 
obliged  to  curtail  its  usefulness  by  any  untoward  retrenchments. 

The  probable  expenses  of  the  ensuing  year  may  be  estimated  at 
Rs.  12,608,  the  estimate  under  the  usual  heads  being : 

EXFEirniTUBB. 

Museum, Rs.     5,200    0    0 

Library  Establishment,    *       936    0    0 

Purchase  of  Books,  1,700    0    0 
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Book-binding,  425  0  0 

Contingencies, 200  0  0 

General  Establishment,   1,700  0  0 

Joornal,    1,600  0  0 

Miscellaneous, 600  0  0 

Deposit,    100  0  0 

Building, 1,040  0  0 

Total,    Rs.    13,303    0    0 

Monthly  Average, 1,108    9    4 

This  amount  would  not  be  met  bj  the  present  reduced  rates  of 
subscription,  unless  with  an  increased  number  of  members,  but  the 
Cooncil  confidently  trust  that  the  late  revival  of  interest  in  the 
Society  will  continue,  and  that  with  fresh  accessions  to  its  numbers 
all  cause  for  anxiety  regarding  the  Society's  prospects  may  be  re- 
moved. 

Ikcomx. 

76  Besidents  at  Es.  48  per  annum Rs.    3,600    0    0 

60  Non-residents  at  Rs.  24  per  annum, 1,440    0    0 

Admission  Fees,  644    0    0 

Qovemment  Grant, 3,600    0    0 

Sale  of  Books, 780    0    0 

Journal,    926    0    0 

Interest,    245     0    0 

Miscellaneous, 60    0    0 


Rs.  11,184    0    0 

Making  up  the  probable  Income  of  the  forthcoming  year. 

Pbofosed  Imfssiaii  Museum. 

The  subject  having  remained  for  some  time  in  abeyance  on  account 
of  the  disturbances  in  the  N.  W.  Provinces,  the  Council,  in  October 
1868,  under  Authority  delegated  to  them  by  the  Society  in  May 
1867,  submitted  a  proposition  to  the  Government  of  India  for  the 
establishment  of  a  public  Museum,  to  which,  under  certain  restric- 
tions the  whole  of  the  Society's  collections  might  be  transferred, 
except  the  Library. 
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The  GoTernment  of  India  having  intimated  their  inability  for  the 
present  to  entertain  the  proposition,  the  correspondence  on  the  sub- 
ject has  since  been  submitted  to  the  Secretary  of  State  for  India,  and 
copies  have  been  printed  and  laid  before  the  members  of  the  Society. 

LiBRJLBY. 

The  Library  has  received  an  accession  of  345  volumes,  among 
which  are  some  important  works  on  Natural  History  purchased  at 
the  sale  of  the  late  Dr.  Walker's  Library.  The  Society  has  regularly 
received  the  publications  of  the  different  learned  and  Scientific 
Institutions  with  which  it  is  in  correspondence,  and  the  purchases 
include  all  important  Oriental  works  together  with  most  of  the  leading 
scientific  and  other  periodicals  of  the  day. 

Museum. 

Number  of  Tisiton  from  January  to  Several  valuable  additions  have 

December,  18&9,  exolusive  of  Sundays      ,  -i       i       a-*         •»«- 

and  other  ChriBtian  hoUdays.  ^^^     ^lade     to     the     Museum 

Nativee.       {p/m^,  ^8  2^      ^^^^    *^®     ^^^    ^^^*   *°^    ^^ 

^  J  Males,  '  2^964     continues    to     be    resorted    to 

uiopeans.  ^  females,  1,260     largely  by    the    European    and 

Total  66,635  Native  community.  The  average 
number  of  visitors,  as  per  margin,  appears  to  exceed  185  persons  per 
day. 

Dr.  Falconer's  important  Catalogue  of  Fossil  Remains  of  Yerte- 
brata  from  the  Sewalik  Hills,  the  Nerbudda,  Ferim  Island,  <&c.,  has 
been  completed  and  copies  have  been  distributed  under  the  orders  of 
the  Council. 

Mr.  W.  Theobald,  Junior,  has  been  engaged  in  arranging  the 
shells  in  the  Society's  Cabinet  and  in  compiling  a  Catalogue  for 
publication  ;  and  Mr.  H.  F.  Blauford  has  undertaken  to  arrange  and 
catalogue  the  Fossil  remains  in  the  Society's  collection  which  are  not 
included  in  Dr.  Falconer's  work. 

JOUBKAL. 

Four  Nos.  of  the  Journal  have  been  published  during  the  year  and 
a  fifth  is  in  the  Press. 

The  Council  are  gratified  to  notice  that  the  contributions  received 
have  been  of  more  than  usual  interest  and  importance,  and  they  trust 
that   with  the  restoration  of  peace  the  cause  of  Literature  and 
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Science  in  India  may  keep  pace  with  the  advancing  prosperity  of  the 
oountry. 

Obievtaii  Fuin). 

The  Society  in  October  last  adopted  a  recommendation  of  the 
Conncil  to  commence  a  new  series  of  the  Bibliotheca  Indica,  which 
was  to  open  with  a  translation  of  the  Surya  Siddhanta  by  Pundit 
Bapa  Deva  Shastri,  the  Yen'ble  Archdeacon  Pratt  having  undertaken 
to  aid  in  carrying  it  through  the  press.  The  Council  is  glad  to  be 
able  to  announce  that  the  printing  of  this  work  has  already  com- 
menced. Meanwhile  the  editors  of  the  old  series  are  busily  employ- 
ed in  completing  their  several  works.  In  August  last  the  Society 
adopted  the  proposal  of  the  Council  that  one  of  the  large  Arabio 
works  lefb  unfinished  at  the  suspension  of  the  Bibliotheca  Indica 
in  1856,  should  be  completed,  viz.,  the  Dictionary  of  technical 
terms.  At  the  suggestion  of  Captain  Lees  an  arrangement  has  been 
made  by  which  the  expenses  of  printing  and  editing  will  be  materially 
reduced. 

The  number  of  Fasciculi  issued  during  the  year  is  8,  of  these  6  have 
been  carried  through  the  press  by  Baboo  Bajendralal  Mittra,  one  by 
Mr.  F.  E.  Hall,  and  one  by  Dr.  Boer  and  Mr.  Cowell,  (Dr.  Boer's 
officbl  duties  occupying  too  much  of  his  time  to  permit  of  his  conti- 
nuing the  work  under  his  own  sole  editorship  as  heretofore.) 

The  titles  of  the  Fasciculi  published  during  the  year  are 

1.  Taittiriya  Brahmana  of  the  Black  Yajur  Veda,  Fasc.  lY.  to 
IX.,  being  Nos.  150  to  155,  edited  by  Baboo  Bajendralal  Mittra. 

2.  Yasavadatta,  Fasc.  III.,  finishing  the  work,  being  No.  148, 
edited  by  F.  E.  Hall,  M.  A. 

8.  Sanhita  of  the  Black  Tajur  Yeda,  Fasc.  IX.,  being  No.  149, 
edited  by  Dr.  E.  Boer  and  Mr.  E.  B.  Cowell. 

OlTICSBS. 

The  Assistant  Secretary  Baboo  Gour  Doss  Bysack  is  still  absent 
on  leave,  and  Baboo  Bhobany  Persaud  Dutt  has  continued  to  act  as 
his  substitute. 

The  Council  have  every  reason  to  be  satisfied  with  the  zeal  and 
assiduity  with  which  the  Curator  and  the  acting  Assistant  Secretary 
have  discharged  their  duties. 
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The  President  observed  that  the  report  was  one  whieh  would  he 
hoped  be  considered  satisfactory  by  the  meeting.  It  remained  to  bo 
seen  how  far  the  late  redaction  of  subscription  would  succeed  in  its 
object,  but  BO  far  as  could  be  judged  from  the  large  accession  of  mem- 
bers during  the  year,  he  thought  the  experiment  promised  welL 
Although  36  elections  only  out  of  the  63  had  occurred  since  the 
reduction  was  made,  the  others  he  thought  were  in  a  great  measure 
due  to  the  expectation  that  it  would  be  made.  He  thought  the 
Council  were  justified  in  pointing  to  the  improved  character  of  the 
numbers  of  the  Journal  which  had  been  published  during  the  year, 
several  of  the  papers  published  in  them  having  been  very  interesting. 
He  hoped  that  in  the  course  of  the  coming  year  the  Council  would 
be  able,  besides  the  Catalogues  on  which  Mr.  Blanford  and  Mr. 
Theobald  were  engaged,  to  bring  out  another  of  the  Mammal  speci- 
mens contained  in  the  Society's  Museum.  Their  Curator  Mr.  Blyth 
had  already  made  some  progress  in  this  compilation  and  had  under- 
taken soon  to  complete  it. 

The  meeting  then  proceeded  to  ballot  for  the  Council  and  Officers 
for  the  ensuing  year. 

A.  Fisher,  Esq.  and  D.  M.  Gardner,  Esq.  were  appointed  scrutineers, 
and  at  the  close  of  the  ballot  the  Chairman  announced  the  following 
result. 

A.  Grote,  Esq.    President 
Major  E.  Strachey, 

Dr.  T.  Thompson,  ^  Vtee-Freeidents. 

Baboo  Ramapersaud  Boy, 
Colonel  B.  Baird  Smith. 
Baboo  Bajendralal  Mittra, 
E.  A.  Samuells,  Esq. 
Baboo  Bamgopal  Ghose. 
T.  Oldham,  Esq. 
Capt.  C.  H.  Dickens. 
Capt.  W.  N.  Lees. 
Dr.  W.  Crozier. 

B.  Jones,  Esq. 


1 


W.  S.  Atkinson,  Esq., ")  ,  .      « 

i  Joint  Secretaries. 


E.  B.  Cowell,  Esq. 
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EECEIPTS  AND  DISBUESEMENTS 


OB  THl 


ASIATIC  SOCIETY, 


TOB 


THE  TEAR,  1859, 
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STATEMENT 

Abstract  of  the  Cash  Accounts 

BECEIFTS. 

1858.  1859. 

CJoHTMBUTioiTfl,        ...  ...    6,923    8    0  6,750    0    0 

Beoeived  from  Members. 

Admission  Fxis. 
Beoeiyed  from  New  Members,  ...        96    0    0  1,248    0    O 

JOUSKAL. 

Sale  proceeds  and  Subscriptions  to  the 
Journal  of  the  Asiatic  Society,       ...      496    8    0  339    0    O 

LiBSAHY,  ...  ...      784  12    3  652    6    O 

Sale  proceeds  of  Books. 

MUSBITM  07  ZOOLOOT. 

Beceived  from  the  General  Treasury  at 

300  Bs.  per  month,      ...  ...    3,600    0    0  3,600    0    0 

Secbbtabt's  Okhcb, 

Discount  on  Postage  Stamps, 
Befund  of  Postage, 


3,600    0    0 

22  10    6 

0  12    6 

9    9    0 

10    6    & 


YxsTXD  'Ettsd, 


Interest  on  Company's  Paper  from  the 

Bank  of  Bengal,          ...  ...  286    1    3                             245    0    O 

OXNXAAL  BSTABLIBHiairT. 

Sayings,         ...               ...  ...  36  10    6                               4  10    6 

Deposit,                 ...  ...  74    4    0 

W.Theobald,  Esq.  Junr....  ...  82    0    0 

B.  B.  CoweOl,  Esq.           ...  ...  ...        12  13    0 

Baboo  Nobinchunder  Boy,  ...  ...          6    4    0 

Bey.  F.  Mason,                 ...  ...  ...          0    8    0 

Moonshee  Narain  Doss,   ...  ...  ...        10    0    0 

C.  W.  Wilmot,  Esq.         ...  ...  ...          0    7    0 

Col.  J.  Abbott,                 ...  ...  ...        19    7    0 

Major  S.  B.  Tickell,         ...  ...  ...        18    0    0 


MxBSBS.  Williams  Am)  Hosoatx,    ...       90    8    0 
Beoeiyed  through  Bajah  Badhaoant  Deya,  duty  on 

parcels,      ...  ...  ...  ...  1  12    0 

Proceeds  of  Sundry  Books  sold  on  their  account : 

Weber's  Modem  Inyeetigation  on  Ancient  India, 

A  Copy  of  Bopp*s  Comparatiye  Qrammar, 

A  Copy  of  Muiier's  Buddhism, 

Ooldstuoker*s  Sanskrit  and  English  Dictionary,  Vol. 

Ditto  Ditto,  Vol.  I.  P.  niV  \\\ 


98    7    a 


... 

1 

0 

0 

.•  . 

25 

0 

0 

•  *. 

1 

1 

0 

0 

1. 
•  *• 

6 

0 

0 

I*. 

2 

8 

0 

86    4    0 


Carried  oyer,  12,884    1    0 
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No.  1. 

of  the  Asiatic  Society,  for  1859. 

DISBTJBSEMENTS. 

1858.  1859. 

JoiTBlTAIi^                   ...  ...  852  11  10 

xrOghti,          ...                 ...  ...  ...  98  2  8          I 

Prmting  Charges,             ...  ...  ...  1,559  6  0 

CommiMion  on  Sale  of  Books,  ^••  ...  6  15  6 

Purchase  of  Postage  Btttrnps,  ...  ...  31  4  0 

BngraTuig,     ...                ...  ...  ...  3  0  0 

Copring  Charges,             ...  ...  ...  4  0  0 

Packing  Chaises,              ...  ...  ...  11  4  0 

Puichasixig  a  lai^  Tin  Box  for  Journal  MSS.  ...  2  4  9 


1,716    4    6 


LiBBABT,  ...  ...  1,595    8  10 

Salarj  of  the  Librarian  12  months  at  70  per  month,  840  0  0 

Establishment  ditto,        ...                •••                    ...  78  0  0 

Purchase  of  Books,          ...                ...                    .„  573  8  0 

Book  Binding,                  ...                 ...                    ...  857  12  0 

Commission  on  Sale  of  Books,          ...                   ...  58  6  0 

Printing  Receipts,  &c.      ...                 ...                    ...  10  8  0 

Stone  Pedestals  for  Almirahs,            ...                    «„  3  16 

A  new  Teak  wood  double  folding-door  glass  Case,  •••  350  0  0 

Landing  Charges,             ...                •••                    •••  1  12  9 

Petty  Charges,                 ...                ...                    ...  8  10 

HiTBZfnc,  ...  ...   5,463  15    0 

SalaiT  of  the  Corator  £.  Bly  th,  Esq.  at  250  per  month 

12  months,                ...                 ...                    ...  3,000  0  0 

Honae-rent  at  40  per  month,  12  months,                ...  480  0  0 

Establishment,                 ...                 ...                    ...  612  5  2 

Extra  Taxidermists*  Salary,               ...                     ...  772  13  0 

Contingent  Charges,        ...                 ...                    ...  326  13  11 

2  Teak  wood  Glass  Shell-cases  and  a  case  for  pre- 

sernng  Skeletons,        ...                ...                    ...  381  4  0 

Freight  and  Qodown  rent  on  a  case  of  Ethnological 

Copper  Casts,               ...                ...                    ...  11  15  3 

Bullock  Train  hire,         ...                ...                   ...  6  11  0 

Making  a  mould  from  a  piece  of  Iron  Stone  and  taking 

two  casts  of  the  same, ...                ...                    ...  13  0  0 

SxcBiTABT*8  Offioi,  ...   1,661    0    9 

Oeneral  Establishment,   ...                ...                    ...  822  0  0 

SecretuVs  Office  Establishment,       ...                   ...  672  0  0 

Petty  Charges,                  ...                ...                    ...  14  8  9 

SUtionerj,     ...                ...                .„                    ...  62  13  6 

Purchase  of  Postage  Stamps,             ...                   ...  40  13  0 

Poatsge,         ...                ...                ...                    ...  6  11  6 

Three  Blank  Books  for  Writing,        ...                   ...  10  12  0 

A  Sheet  Almanac  for  1859,                 ...                    ...  10  0 

Printmg  300  Copies  of  Society's  Boles,  &c.            ...  85  8  0 


2,276    1    3 


5,604  14    4 


1,715  13    9 


Carried  over,  11,313    1  10 
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Brought  o7er,  12,884    1    0 


Pbofit  Airo  Loss.  122    0    0 

BeoeiTod  from  MaddooBOodun  Dey,  Sale  proceeds  of 

a  Copy  of  the  Mahabharata,  in  part  of  amount 

written  off  in  1856,      ...  ..#  ••• 

BuiiJ>nro. 
Sale  proceeds  of  9  Old  BeamB, 
Balavcb  of  1858. 


••• 


10    0    0 
27    8    0 


Bank  of  Bengal, 
In  hand, 

Inefficient  Balance, 


••• 

••• 


••• 


...    3,442    S    5 
9    8  10 


3,451  12    8 
1,578    3    9 


6,030    0    0 


TJie  Asiatic  Society's  EootM, 
Zlst  Dec.  1859. 


Co.*s  Rupees.  ...  17,951    9    O 

Examined. 
Bhobavxpbobad  Dutt, 

Offff.  Atsi,  Secy. 
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Brought  over,  11,313    1  10 
BuiLDiHO,  ...  ...      356    4    0 

AnaMment,  ...  ...  ...  ...      270    0    0 

Ditto  for  Lighting,  ...  ...  ...         72    0    0 

Thoroughly  repairing  the  Society's  Premises  as  per 
Estimate,   after  deduction  on  account  of  sundry 
works  not  done,  ...  ...  ...    2,206    8    0 

Sundry  Contingent  Charges  on  account  of  the  repairs 
for  removing  Cases  and  other  Artioles,  ...      180  10    0 

2,728  13    0 


Deposit  Accouht,  ... 

... 

167  15    0 

E.  B.  Cowell,  Esq. 

... 

... 

9  12 

0 

Major  J.  G.  Stephen, 

••• 

..• 

82    0 

0 

\y.  Theobald,  Esq.,  Junr. 

... 

••• 

24    0 

0 

65  12    0 
YnTSDFuKD,         ...  ...      602  15    9 

Paid  Commission  for  the  Collection  of  Interest  on 
Company's  Paper,        ...  ...  ...  0    9  10 

If  BS8BS.  WlLUAMS  AKD  NOBOATS,        702     1   11 

Farchasa  of  Books  on  their  account : 

A  Copy  of  Sarase  Buzurgan,         ...  ...  10  0 

A  C6py  of  Bahar  Ajum,  VoL  L  and  XL  ...  50    0  0 

Fteight  for  ditto,          ...                ...  ...  6U  0 


CoHTBIBVnOKS. 

Refund  of  Contributions  to  Major  A.  Fytche,        ...  64  0  0 

Ditto  of  diito  to  Captain  G.  H.  Sazton,                  ...  64  0  0 

HiscBLLAiniors,      ...  ...*     279    8    6 

Bepairing  the  Monument  to  the  Memory  of  Sir  Wil- 

Uam  Jones,                   ...                •«•                    ...  BO  0  0 

Adrertising  Meetings,      ...                 ...                    ...  23  4  0 

Meeting  Charges,              .^                ...                    ...  113  4  3 

Subscription  to  the  Oriental  Translation  Fund  from 

1855  to  1859,               ...                ...                    ..«  538  5  4 

Repairing  4  Argand  Circular  Hanging  Lamps,        ...  10  0  0 

Printing  26  Copies  of  Annual  Accounts  for  1857,  ...  24  0  0 

Kew  Mat  for  small  room,                   ...                    ...  7  5  9 

Oiling,  Cleaning  and  regulating  a  Clock,                  •••  6  0  0 

Petty  Charges,                  ..                 ...                    ...  81  6  0 


57  14    0 


128    0    0 


778    9    4 


Balance,        ...  ...  ...  ...  15,072  12    0 

Bank  of  Bengal,  ...  ...    2,796  14    3 

In  liand,        ...  ...  ...  9  14    9 

— 2,806  13     0 

Inefficient  Balance,  ...  ...  ...        72    0    0 

2,878  13    0 


Co.'sRs....  17,951    9    0 

E.  £. 
Edw.  B.  Cowjbll, 
iSeci/,  Am,  Socff, 


58 


Proeeedingi  of  the  Asiatic  Societal  of  Bengal.        [No.  1, 

STATEMENT 
Abstract  of  the  Oriental 


1858.  1859. 

8AI.B  07  OsnrrAL  PrBUCinovB,  Be  1,015    6    9 
Beoeired  by  Sale  of  Bib.  Iiidica^        ...  ...   1,150  15    6 

Ditto  bj  SobscriptioD  to  ditto,  ...  ...       108  10    0 

Ditto  bj  Sale  of  White  Yajur  Veda,  ...  ...         57    8    0 

1,317     1     6 

OorXSHlOHT  AllOWAHCV. 

Beodyed  from  the  General  Treasurf,  at 

500  per  month,         ...  ...   6,000    0    0 

YxflTiDFinn). 

Interest  on    Company's    Paper   from 

the  Bank  of  Bengal, ... 
Deposit. 

Beceived  from  Mahomed  Hajee, 
Custody  of  Obisktal  Woees. 
SafingB  of  Establishment, 

BiBL.  IVDICJL. 

Beceiyed  discoont  on  Postage  Stamps, 


140    0    0 

43  11    0 

8    0    0 


Balavcb  07  1858. 

Bank  of  Bengal, 
In  hand,... 

Inefficient  Balance, 


...   5,052    1    7 
5    0    5 


...   6,000    0  0 

...       140    0  0 

89    4  0 

6  10  3 

0    2  6 

7,553    2  3 


—  5,057    2    0 
...    2,116  12    2 


7,173  14    2 


Co.'s  Rs.  14,727    0    5 


Th«  Jiiath  Society' 9  Rooma^ 
ZUt  Dec,  18o9. 


Examined. 
Bhobakypbosad  Dutt, 
Offy,  Asst,  Secy, 
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No.  2. 

Fujid  for  the  year  1859. 


SaLI  of  ObIBHTAL  PlTBUOATIOVS. 

Commission  on  Sale  of  Books,         Bs. 

TXSTXD  ¥UVD. 

Commission  paid  to  the  Bank  of  Bengal 
for  collecting  Interest  on  Company's 

xSpeiry.s*  •••  ••• 

Fee  for  renewing  a  piece  of  Companv's 
Araper, .,«  •••  ••• 

DZPOBIT. 

Paid  Mahomed  fia jee, ... 
Custody  op  Obismtal  Wobkb, 
Salary  of  Librarian  at  Rs.  30  per  month, 
Establishment  at  Bs.  14  per  month,  ... 
Book  binding,  ...  ... 

Books  cleaning,  ...  .« . 

A  Blank  Book  for  writing. 

Printing  1000  Copies  of  a  Nagree  and 

BengaU  list  of  works  for  sale. 
Petty  Charges, 

BiBL.  Ibdica,  ... 

Freight, ...  ...  ... 

Packing  charges, 

Bullock  train  lure  on  two  parcels  of 

BibL  Indica,  received  from  Mr.  B. 

Griffith, 
Printing  250  Copies  of  a  Persian  list  of 

works  for  sale, 
Pnrchase  of  Postage  Stamps,  ••• 


COFTIBO  PUBAK. 
Copying  Charges,         ... 

TxnABTA   SUTBAfl. 

Bditing  Charges,  ... 

Taittibita  Sabhita. 

Editing  Charges, 

Taittibita  Bbahhaha. 
Printing  Charges, 


••• 


1858. 

185S 

K 

42  8  0 

... 

184 

2 

0 

35  0  9 

0 

6 

8 

••• 

1 

0 

0 

1 
12 

6 
5 

8 
0 

911  4  9 

a*. 

•  •• 
■  *• 

•  t* 
... 

860  0 

168  0 

192  8 

34  4 

8  12 

... 

0 
0 
0 
8 
0 

... 
... 

20 
1 

0 
4 

0 
0 

779  12 

8 

30  11  4 

•  •• 

42  16 
6  10 

9 
0 

4  7    0 

18    0 

5  0    0 


86    8    0 


1,141  14    0 


Balajtcb. 
Bank  of  Bengal, 
In  hand, 

loelBoieni  Balance, 


—   59  8  9 

81  8  0 

...   186  10  8 

...  1,150  8  0 

...   224  0  0 

2,579  12  4 


••• 


...  11,166  11  11 
25  15  8 


11,192  11  7 
954  8  6 
12,147  4  1 

Co.'s  Bs.  14,727  0  6 


Edw.  B.  Cowbll, 
Secy,  As,  Society, 

1  2 
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LIST  OP  ORDIISrARY  MEMBERS 

OF   THE 

ASIATIC  SOCIETY  OF  BENGAL, 

ON   THS   31ST  DECEMBEB,   1859. 
The  •  distinguishes  non-Bubscrihing  and  the  f  non-resident  Members. 


'^^*^y^*^>^*^>^^<^>^*^^^S^^*i^^^^^^^^%^^F^^^^s^^^^^n^\ 


t  Abbott,  Lieut.-Col.  J.  Bengal  Artillery,  Luck  now. 

t Alabaster,  G.  Esquire,  China. 

tAlexander,   Lieut.   W.  G.   93rd  Highlanders,  Eolulcund    Horse, 

Pillabheet. 
•Allen,  C.  Esquire,  B.  C.  S.,  Europe. 
•Anderson,  Lieut.-Col.  W.  Bengal  Artillery,  Europe. 
Archer,  C,  Esq.  M.  D.,  B.  M.  S. ;  Calcutta. 
AtkinsoDy  W.  S.  Esquire,  M.  A. ;  Calcutta. 
Avdall,  J.  Esquire,  Calcutta. 

•Baker,  Lieut.-Col.  W.  E.,  F.  G.  S. ;  Bengal  Engineers,  Europe. 
tBatten,  J.  H.  Esquire,  B.  C.  S.,  Mynpoorie. 
tBayley,  E.  C.  Esquire,  B.  C.  S.,  Allahabad. 
tBeadon,  C.  Esquire,  B.  C.  S.,  N.  W.  Provinces. 
Beaufort,  F.  L.  Esquire,  B.  C.  S.,  Calcutta. 
•Beokwith,  J.  Esquire,  Europe. 
•Benson,  Lieut.-Col.  R.,  Europe. 
tBircb,  Major  Genl.  E.  J.  H.,  C.  B.,  N.  W.  Provinces. 
•Bivar,  Capt.  H.  S.  18tb  Regt.  B.  N.  I.,  Europe. 
•Blagrave,  Capt.  T.  C.  26th  Regt.  B.  N.  I.,  Europe. 
Blane,  Major  S.  J.,  H.  M.  52iid  Regt.,  Calcutta. 
Blanford,  H.  F.  Esquire,  Geological  Survey. 
tBlauford,  W.  T,  Esquire,  Geological  Survey. 
tBlundell,  E.  A.  Esquire,  Singapore. 
•Bogle,  Lieut.-Col.  Sir  A.  Kt.,  Europe. 
Boloi  Chund  Singh  Babu,  Calcutta. 
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tBowring,  L.  B.  Esquire,  B.  C.  S. ;  N.  W.  Provinces. 

Boycott,  T.  Esq.,  Bombay  M.  S.,  Calcutta. 

•Brodie,  Capt.  T.  5th  Regt.  B.  N.  I.,  Europe. 

Busheerooddecn  Sultan  Mahamed,  Saheb,  Calcutta. 

tCalcutta,  Bight  Rev,  Lord  Bishop  of,  N.  W,  Provinces. 

tCampbell,  A.  Esq.,  M.  D.  Darjiling. 

tChnpman,  C.  E.  Esquire,  B.  C.  S.,  Bijnour. 

Chapman,  R.  B.  Esquire,  B.  C.  S.,  Calcutta. 

•Colvin,  J.  H.  B.  Esquire,  B.  C.  S.,  Europe. 

Cowell,  E.  B.  Esquire,  M.  A.,  Calcutta. 

Crozier,  William,  Esq.  B.  M.  S.,  Calcutta. 

tDalton,  Capt.  E.  S.  9bh  Regt.  B.  N.  I.,  Chota  Nagpore. 

De  Bourbel,  Capt.  R.,  Bengal  Engineers,  Calcutta. 

Dickens,  Capt.  C.  H.,  Bengal  Artillery,  Calcutta. 

Douglas,  Major  C,  Bengal  Artillery,  Calcutta. 

Drummond,  Hon'ble  E.,  B.  C.  S.,  Calcutta. 

Eatwell,  W.  C.  B.,  Esq.  M.  D. ;  F.  L.  S.,  Calcutta. 

*Edgeworth,  M.  P.  Esquire,  B.  C.  S.,  Europe. 

tBdmonstone,  Hon'ble  G.  P.,  B.  Lieut.-Govr.  N.  W.  P.,  Allahabad. 

•Elliott,  Hon'ble  Walter,  M.  C.  S.,  Europe. 

tElliott,  C.  A.  Esquire,  B.  C.  S.,  Lucknow. 

•Ellis,  Major  R.  R.  23rd  Regt.  B.  N.  I.,  Europe. 

•Elphinstone,  Lieut.  N.  W.  4th  Regt.  B.  N.  I.,  Europe. 

•Erskine,  Major  W.  C,  73rd  Regt.  B.  N.  L,  Europe. 

Fayrer,  J.,  Esq.  M.  D. ;  F.  R.  C.  S,,  B.  M.  S.,  Calcutta. 

Fisher,  A.  Esquire,  Calcutta. 

tFitzpatrick,  D.  Esquire,  B.  C.  S.,  N.  W.  Provinces. 

tForlong,  Capt.  J.  G.  R.,  Maulmein. 

tFreeling,  G.  H.  Esquire,  B.  C.  S.,  Bolundshuhur. 

Futtch  Ally,  Moulvie,  Calcutta. 

j.Fytche,  Major  A.,  70th  Regt.  B.  N.  I.,  Bassein. 

Gardner,  D.  M.  Esquire,  B.  C.  S.,  Calcutta. 

tQastrell,  Capt.  J.  B.  13th  Regt.  N.  I.  Serampoor. 

+Geoghegan,  J.  Esquire,  B.  C.  S.,  N.  W.  Provinces. 

•Gladstone,  W.  Esquire,  Europe. 

Goodenough,  F.  A.  Esquire,  Calcutta. 

Goodeve,  E.  Esq.,  M.  D.  ;B.  M.  S.,  Calcutta. 
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Gorinchancler  Sen,  Bdbu,  Calcutta. 

Grant,  Hon'ble  J.  P.,  Lieut.-Govr.  of  Bengal,  Calcutta. 

•Grapel,  W.  Esquire,  M.  A.,  Europe. 

Orote,  A.  Esquire,  F.  L.  S.,  B.  C.  S.,  Calcutta. 

•Hall,  F.  B.  Esquire,  M.  A.,  America. 

Halsey,  W.  S.  Esquire,  B.  0.  S.,  Calcutta. 

tEamiltoD,  R.  Esquire,  China. 

•Hamilton,  Sir  R.  N.  E.  Bart.,  B.  C.  S.,  Europe. 

Eannyngton,  Lieut.-Col.  J.  C,  63rd  Regt.  B.  N,  I.,  Calcutta. 

Hardie,  G.  K.,  Esq.  M.  D.,  Staff  Surjeon,  Calcutta. 

tHaughton,  Capt.  J.  C,  64th  Eegt.  B.  N.  I,,  Port  Blair. 

Hearsay,  Major  Genl.  Sir  J.  B.,  K.  C.  B.,  F.  L.  S.,  Barrackpore. 

tHenessej,  J.  B.  N.  Esquire,  Mussooree. 

tHerschel,  W.  J.  Esquire.,  B.  C.  S.,  Shahabad. 

•Hichens,  Capt.  W.  Bengal  Engineers,  Europe. 

tHopkinson,  Capt.  H.,  70th  Regt.  B.  N.  I.,  Moulmein. 

tishureepershad  Singh  Rajah,  Bahadoor,  Benares. 

•Jackson,  L.  S.  Esquire,  Europe. 

•Jackson,  W.  B.  Esquire,  B.  C.  S.,  Europe. 

Jada?a  Krishna  Singh  Bibu,  Calcutta. 

•James,  Capt.  H.  C.  82nd  Regt.  B.  N.  I.,  Egypt. 

tJerdon,  T.  C.  Esquire,  M.  M.  S.,  Darjiling. 

•Johnstone,  J.  Esquire,  Europe. 

Jones,  B.  Esquire,  Calcutta. 

Joygopaul  Bysack,  Bdbu,  Calcutta. 

tKabeeroodeen  Ahmed  Shah,  Bahadoor,  Sasoaram. 

Kaliprusunno  Singh,  Bdbu,  Calcutta. 

Eassinath  Roy  Chowdry,  Babu,  Cossipore. 

Kay,  Rev.  W.,  D.  D.,  Bishop's  College. 

•Laidlay,  J.  W.  Esquire,  Europe. 

fLayard,  Capt.  F.  P.  19fch  Regt.  B.  N.  I.,  Berhainpore. 

Lees,  Capt.  W.  N.,  L.  L.  D.  42nd  Regt.  B.  N.  I.,  Calcutta. 

Leonard,  H.  Esquire,  C.  E.,  Calcutta. 

•Liebig,  G.  Von,  M.  D.,  B.  M.  S.,  Europe. 

Loch,  G.  Esquire,  B.  C.  S.,  Calcutta. 

•Low,  Major  Genl.  J.,  Europe. 

Lttshington,  F.  A.  Esquire,  B.  C.  S.,  Rampore  Beaulea. 
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tMaclagan,  Capt.  R.,  Bengal  Engineers,  Roorkee. 

•Macleod,  D.  F.  Esquire,  B,  C.  S.,  Europe. 

Macrae,  A.  C,  Esq.  M.  D.,  B.  M.  S.,  Calcutta. 

Manackjee  Rustomjee,  Esquire,  Calcutta. 

•Marshman,  J.  C.  Esquire,  Europe. 

Mazzuchelli,  Rev.  F.  F.,  D.  D.,  Calcutta. 

Medlicott,  J.  G.  Esquire,  Geological  Survey. 

•Middleton,  J.  Esquire,  Europe. 

♦Mills,  A.  J.  M.  Esquire,  B.  C.  S.,  Europe. 

♦Money,  D.  J.  Esquire,  B.  C.  S.,  Europe. 

Money,  J.  W.  B.  Esquire,  Calcutta. 

tMorris,  G.  G.  Esquire,  B.  C.  S.,  MoorshedablicL 

*Muir,  J.  Esquire,  Europe. 

tMuir,  W.  Esquire,  B.  C.  S.,  Allahabad. 

tMurray,  Lieut.  W.  G.  68th  B.  N.  I.,  Rawul  Pindee. 

tNarendra  Narian  Bhupa,  Maha  Rajah,  Kooch  Behar. 

tNicholls,  Capt.  W.  T.  24th  Regt.  M.  N.  I.,  Burmah. 

Nundolala  Bose,  Bdbu,  Calcutta. 

Obbard,  J.  Esquire,  Calcutta. 

Oldham,  T.  Esquire,  F.  R.  S.,  F.  G.  S.,  Calcutta. 

O'Shaughnessy,  Sir  W.  B.,  M.  D.,  F.  R.  S.,  Calcutta. 

•Ouseley,  Major  W.  R.,  Europe. 

tPhayre,  Lieut.-Col.  A.  P.,  Rangoon. 

tPrasunnonath  Roy,  Rajah  Bahadoor,  Degaputti  Rajshye. 

Pratabchundra  Sinha,  Rajah,  Calcutta. 

Pratt,  the  Yen'ble  Archdeacon,  J.  H.,  M.  A.,  Calcutta. 

♦Prihsep,  C.  R.  Esquire,  Europe. 

Prosonocoomar  Tagore,  B&bu,  Calcutta. 

Radh&D&th  Sikdar,  Babu,  Calcutta. 

Rajendrd  Dutt,  Babu,  Calcutta. 

Rajendraldl  Mittra,  Bdbu,  Calcutta. 

Ram6n&th  Tagore,  B^bu,  Calcutta. 

Ram^prasad  Roy,  Bdbu,  Calcutta. 

tR^mchandra  Sinha,  Raj^,  Moorshedabad. 

Ramgop&l  Ghose,  Babu,  Calcutta. 

Riddell,  H.  P.  Esquire,  B.  C.  S.,  Calcutta. 

tRoberts,  A.  Esquire,  B.  C.  S.,  Lahore. 
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Soer,  E.,  Esq.  Ph.  D.,  Calcutta. 

*Boger8,  Gapt.  T.  E.,  Europe. 

tRoBsell,  E.  H.  Esquire,  B.  0.  S.,  Bancoorah. 

tBossell,  A.  E.  Esqtdre,  B.  0.  S.,  Balasore. 

Samuells,  E.  A.  Esquire.,  B.  0.  S.,  Calcutta. 

Sanders,  J.  Esquire,  Calcutta. 

tSaxton,  Capt.  G.  H.  88th  M.  N.  I.,  Cuttack. 

Schiller,  F.  Esquire,  Calcutta. 

tScott,  W.  n.  Esquire,  Dehra  Dhoon. 

Sherwill,  Major,  W.  S.  66th  Eegt.  B.  N.  I. ;  F.  G.  S. ;  P.  B.  G.  S., 

Bum  Dum. 
fSherwill,  Capt.  J.,  Darjiling. 
•Smith,  Col.  J.  T.,  Europe. 

Smith,  Colonel  B.  Baird,  C.  B.,  F.  G.  S.,  Bengal  Engineers,  Calcutta. 
Smith,  H.  Scott,  Esquire,  B.  A.,  Calcutta. 
fSpankie,  B.  Esquire,  B.  C.  S.,  Saharunpore* 
•Sprenger,  Dr.  A.,  Europe. 
Stainforth,  H.  Esquire,  B.  C.  S.,  Calcutta. 
^Stephen,  Major,  J.  G.  8th  I7«  I.,  Europe. 
Strachey,  Lieut.-Col.  R.,  P.  E.  S. ;  F.  G.  S. ;  P.  L.  S. ;  F.  R.  G.  S. ; 

Bengal  Engineers,  Calcutta. 
i-Strachej,  J.  E.  Esquire,  B.  C.  S.,  Moradabad. 
tStubbs,  Capt.  P.  W.  Bengal  Artillery,  Rawul  Findee.  « 

tSutherland,  H.  C.  Esquire,  B.  C.  S.,  Tipperah. 
tSuttischander  Roy,  Maharaja,  Krishnagur. 
Suttjasharana  Ghosal,  Rajah,  Calcutta. 
tTheobold,  W.  Esquire,  Geological  Survey. 
*Thomas,  E.  Esquire,  B.  C.  S.,  Europe. 
Thomson,  T.,  Esq.  M.  D. ;  P.  B.  S. ;  P.  L.  S.  j  P.  B.  G.  S  ;  F.  H.  S., 

Botanical  Gardens. 
tThomhill,  C.  B.  Esquire,  B.  C.  S.,  Allahabad. 
Thuillier,  Major,  H.  L. ;  P.  R.  G.  S. ;  Bengal  Artillery,  Calcutta. 
tXickell.  Major,  S.  R.,  dlst  B.  N.  I.,  Moulmein. 
Trevor,  C.  B.  Esquire,  B.  C.  S.,  Calcutta. 
Tytler,  Major,  R.  C,  88th  Regt.  B.  N.  I.,  Barraokpore. 
tWard,  J.  J.  Esquire,  B.  C.  S.,  Cuttack. 
Warrand,  B.  H.  M.  Esquire,  B.  C.  S.,  Calcutta. 
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*Wat8on,  J.  Esqaire,  B.  C.  S.,  Europe. 

tWaugh,  Col.  A.  S.,  F.  E.  S. ;  F.  E.  G.  S ;  Bengal  Engineers,  Delira 

Dboon. 
Wells,  Sir  Mordaunt,  Kt.,  Calcutta. 
Williams,  F.  Fisk,  Esquire,  Calcutta. 
tWilmot,  C.  W.  Esquire,  Pakour,  Sontal  Pergunnahs. 
tWillsone,  W.  L.  Esquire,  Beerbboom. 
Woodrow,  H.  Esquire,  M.  A.,  Calcutta. 
tWortley,  Major,  A.  H.  P.  Stuart,  Indore. 
Toung,  Lieut.-Col.  C.  B.,  Bengal  Engineers,  Calcutta. ^ 
tYule,  Lieut.-Col.  H.,  Bengal  Engineers,  N.  W.  Provinces. 


Elections  in  1859. 
Ordinary  Members. 
C.  Alabaster,  Esq.,  Cbina. 

Maba  Eajab  Suttis  Cbunder  Eoy  Bubadoor,  Krisbnagur. 
Major  A.  H.  P.  Stuart  Wortley,  Indore. 
H.  Stainfortb,  Esq.,  B.  C.  S.,  Calcutta. 
Babu  Kassy  Nautb  Eoy  Cbowdry,  Cossipore. 
H.  Scott  Smitb,  Esq.,  B.  A.,  Calcutta.  - 
W.  Tbeobald,  Esq.,  Jr.,  Geological  Survey. 
Lieut.  W.  G.  Alexander,  93rd  Higblanders,  Pillibbeet. 
Capt.  F.  W.  Stubbs,  Bengal  Artillery,  Eawulpindee. 
Sir  Mordaunt  Wells,  Kt.,  Calcutta. 
Colonel  E.  Baird  Smitb,  C.  B.,  Calcutta. 
B&bu  Nundolala  Bose,  Calcutta. 
Tbe  Eigbt  Ect.  Lord  Bisbop  of  Calcutta,  Calcutta. 
E.  C.  Bayley,  Esq.  B.  C.  S.,  Allababad. 
Honorable  G.  F.  Edmonstone,  Lieut.-Govr.  N.  W.  P. 
Major  B.  C.  Tytler,  88tb  Eegt.  B.  N.  I.,  Barrackpore. 
K.  H.  M.  Warrand,  Esq.,  B.  C.  S.,  Calcutta. 
Capt.  J.  E.  Gastrell,  13tb  Eegt.  N.  I.,  Serampoor. 
C.  W.  Wihnot,  Esq.,  Pakour. 
Maba  Eajab  Narendra  Narain  Bhupa,  Coocb  Bebar* 
B&bu  Boloi  Cbund  Singb,  Calcutta. 
J.  Obbard,  Esq.,  Calcutta. 
W.  T.  Blanford,  Esq.,  Geological  Survey. 
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W.  H.  Scott,  Esq.,  Dehra  Dhoon. 

Lieut.  W.  Q.  Murray,  68th  N.  I.,  Bawulpindee. 

J.  B.  N.  Henessej,  Esq.,  Mussoofee. 

A.  Campbell,  Esq.  M.  D.,  Darjiling. 

Capt.  J.  Sherwill,  Darjiling. 

Capt.  H.  Hopkinson,  70th  Begt.  B.  Ni  I.,  Mouimein. 

A.  £.  Bussell,  Esq.,  0.  8.,  Balasore. 
W.  L.  Willsone,  Esq.,  Beerbhoom. 
Rev.  P.  P.  Mazuchelli,  D.  D.,  Calcutta. 

Major  S.  J.  Blane,  H.  M.  52nd  Begt.,  Calcutta, 

J.  Geogeghan,  Esq.,  N.  W.  Provinces. 

£.  Goodeve,  Esq.  M.  D.,  Calcutta. 

Major  C.  Douglas,  Bengal  Artillery,  Calcutta. 

B.  Jones,  Esq.,  Calcutta. 

B.  M.  Gardner,  Esq.,  B.  C.  S ,  Calcutta. 
Capt.  J.  G.  B.  Forloug,  Mouimein. 

L.  B.  Bowrtng,  Esq.,  B.  C.  S.,  N.  W.  Provinces. 

Capt.  J.  0.  Haughton,  54th  Begt.  B.  N.  I.,  Port  Blair. 

C.  Archer,  Esq.  M.  D.,  Calcutta. 

D.  Fitzpatrick,  Esq.,  B.  C.  S.,  N.  W.  Provinces. 

0.  K.  Hardie,  Esq.,  M.  D.  Staff  Surgeon,  Calcutta. 

A.  Fisher,  Esq.,  Calcutta. 

Major  S.  B.  Tickell,  31st  Begt.  B.  N.  I.,  Mouimein. 

J.  Sanders,  Esq.,  Calcutta. 

C.  A.  Elliott,  Esq.,  B.  C.  8.,  Lucknow. 

The  Honorable  J.  P.  Grant,  Lieut.-Govr.  of  Bengal,  Calcutta. 

Moulvie  Futteh  Ally,  Calcutta. 

F.  Fisk  Williams,  Esq.,  Calcutta. 

F.  A.  Goodenough,  Esq.,  Calcutta. 

U.  Leonard,  Esq.,  C.  E.,  Calcutta. 

CoBBESPOiTBiisre  Membbbs. 
Br.  Max.  Muller,  Oxford,  London. 
Dr.  P.  Bleeker,  Batavia. 
*  Br.  H.  Frederick,  Batavia. 

Sonorary  Member. 
Bight  Hon'ble  Sir  James  W.  Colvile,  Et.,  Europe. 
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Loss  OF  Membebs  dubtng  the  tsab  1859. 

By  retirement, 

B.  J.  Colvin,  Esq.,  B.  C.  S.,  Calcutta. 
Rev.  W.  O.  Smith,  Calcutta. 
Dr.  D.  T.  Morton,  Tounghoo. 

By  death, 

Lieut.-Col.  M.  E.  Lofbie,  Nuseerabad. 

Adolphe  Schlagintweit,  (Corresponding  Member,)  Thibet. 

Sir  O.  T.  Staunton,  Bart.  F.  B.  S.,  (Sonorary  Member,)  London. 

List  of  Hoitobabt  Membebs. 

M.  Garoin  de  Tassj,  Membre  de  V  Instit,  Paris. 

Sir  John  Phillippart,  London. 

Count  De  Noe,  Paris. 

Prof.  Francis  Bopp,  Memb.  de  V  Academic  de  Berlin. 

Sir  J.  P.  W.  Herschel,  P.  R.  8.,  London. 

Col.  W.  H.  Sykes,  F.  R.  S.  Do. 

Prof.  Lea,  Philadelphia, 

Prof.  H.  H.  Wilson,  P.  R.  S.,  London. 

Prof.  C.  Lassen,  Bonn. 

M.  Reinaud,  Memb.  de  I'  Instit.  Prof,  de  P  Arabe,  Paris. 

Dr.  Ewald,  Gottingen. 

His  Highness  Hekekjan  Bey,  Egypt. 

Right  Hon'ble  Sir  Edward  Ryan,  Kt.,  London. 

Prof.  Jules  Mohl,  Memb.  de  1'  Instit,  Paris. 

Col.  W.  Munro,  C.  B.,  H.  M.  39th  Regt.,  London. 

His  Highness  the  Nawab  Nazim  of  Bengal,  Murshedabad. 

J.  D.  Hooker,  Esq.  M.  D.,  R.  N.,  F.  R.  S.,  F.  G.  8.,  F.  L.  S.,  London. 

Prof.  Henry,  Princeton,  United  States. 

Lieut.-Col,  Sir  C.  H.  Rawlinson,  K.  C.  B.  Persia. 

Lieut..Col.  Sir  Proby  T.  Cautley,  K.  0.  B.,  F.  G.  S.,  London. 

R&jd  Radh&k&nta  Devi  Bahadur,  Calcutta. 

B.  H.  Hodgson,  Esq.,  F.  R.  S.,  Europe. 

H.  Falconer,  Esq.  M.  D.,  F.  R.  S.,  F.  G.  S,,  F.  L.  S.,  B.  M.  S.,  Europe. 

Bight  Hon'ble  Sir  J.  W.  Colvile,  Kt.,  Europe. 
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COBRESPOVDINO  MeHBEBS. 

Kremer,  Mods.  A.  Yon,  Alexandria. 
Porter,  Bev.  J.,  Damascus. 
Schlagintweifc,  Herr  H. 
Schlagintweit,  Herr  B. 
Smith,  Dr.  E.  Beyrouth 
Tailor,  J.  Esq.,  Bassorah, 
Wilson,  Dr.,  Bombay. 
Nietner,  J.  Esq.,  Colombo,  Ceylon. 
Max.  Muller,  Dr.,  Oxford. 
Bleeker,  Dr.  P.,  Batavia. 
Frederick,  Dr.  H.,  Batavia. 


Associate  Membebs. 

BIjth,  E.  Esq.,  Calcutta. 

Karamut  Ali,  Syud,  Matawalli,  Hooghly. 

Long,  Bey.  J.,  Calcutta. 

MacGowan,  Bey.  J.,  Europe. 

Stephenson,  J.  Esq.,  Europe. 
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Foe  Febbuaby,  1860. 

At  a  meeting  of  the  Society  held  on  the  Ist  Instant. 

A.  Grote,  Esq.,  President  in  the  chair. 

The  Proceedings  of  the  last  meeting  were  read  and  confirmed. 

Presentations  were  received — 

1.  From  Dr.  F.  J.  Mouat,  a  Jacket  &c.,  worn  by  the  Angami 
Naga  Hill  chief  who  killed  the  French  Missionary. 

2.  From  Dr.  W.  Hardinger  of  the  Austrian  Academy,  several 
volumes  of  the  Transactions  of  that  Academy. 

3.  From  the  Secy,  to  the  Royal  Society  of  Sciences  at  Stockholm, 
Parts  1  to  5  of  a  Voyage  round  the  world  of  the  li.  Swedish  Frigate 
Eugenie. 

4.  From  H.  M.  the  Ex-King  of  Oudh,  a  dead  monkey,  Fresbgtes 
Cephalopterus, 

5.  From  Mrs.  Turnbull,  a  fine  stuffed  specimen  of  JPetaurus 
Sciaurus,  Shaw. 

6.  From  J.  J.  Atkinson,  Esq.,  a  few  Birds'  skins  procured  at 
Singapore. 

7.  From  Alex.  Thomas,  Esq.,  in  medical  charge  of  Ehyuk  Phyoo, 
Bamsee,  Arakan,  a  fin^  specimen  of  FlatydaciyltiS  gecko, 

8.  From  F.  E.  Hall,  Esq.,  an  inscription  stone  found  among  the 
ruins  of  P&tan,  a  decayed  city  near  Bdtgurh  in  the  Saugor  district. 

9.  From  Major  R.  R.  W.  Ellis  (through  F.  E.  HaU,  Esq ,)  a 
copper-plate  land  grant,  dated  in  the  year  of  Yikramdditya  answering 
to  A.  D.  1097.  This  grant  was  translated  by  Mr.  Hall  in  the 
Journal  of  1858. 

A  letter  was  read  from  C.  E.  Chapman,  Esq.,  desiring  to  withdraw 
from  the  Society. 

The  following  gentlemen  duly  proposed  at  the  last  meeting  were 
balloted  for  and  elected  ordinary  members. 

Col.  E.  W.  S.  Scott.  Bengal  Artillery. 

Major  G.  Pearse. 

Dr.  F.  J.  Mouat,  re-elected. 

Capt.  T.  G.  Montgomerie,  B.  E.,  F.  S.  G.  S. 

Mr.  Robert  Swinhoe  and  Rev.  H.  Baker  were  also  elected  corre- 
sponding members  of  Society. 
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The    following  gentlemen    were    named    for  ballot  as  ordinary 
members  at  the  next  meeting. 

Dr.  D.  Brandis,  proposed  bj  Dr.  Thomson  seconded  by  Mr.  Atkinson. 

Sir  H.  Bartle  Frere,  K.  G.  B.  proposed  by  Capt.  Lees,  seconded  by 
the  President. 

H.  S.  Beid,  Esq.,  Director  of  Public  Instruction,  N.  W.  P.  proposed 
by  Capt.  R.  Maclagan  seconded  by  Mr.  W.  Muir. 

Major  J.  HoYenden,  Bengal  Engineers,  proposed  by  Capt.  Stubbs 
iteconded  by  Major  Thuillier. 

Major  F.  D.  Atkinson  proposed  by  Mr.  Atkinson  seconded  by 
Major  Thuillier. 

Stephen  Lushington,  Esq.,  B.  C.  S.  proposed  by  the  President 
seconded  by  Mr.  Samuells. 

Capt.  A.  D.  Turnbull,  Bengal  Engineers,  Superintendent  General 
Irrigation  N.  W.  P.,  proposed  by  Lieut. -Col.  A.  S.  Waugh,  seconded 
by  Capt.  B.  Maclagan. 

H.  B.  Medlicott,  Esq.,  F.  G.  S.  Professor  of  Geology  at  the 
Thomason  College,  Boorkee,  proposed  by  Capt.  B.  Maclagan,  seconded 
by  Mr.  T.  Oldham. 

Lieut.  H.  Sconce,  Assistant  Commissioner  Assam,  proposed  by  Dr. 
Thomson  seconded  by  Mr.  Atkinson. 

Bev.  J.  Cave  Brown,  proposed  by  the  President  seconded  by  Bey, 
Dr.  Kay. 

W.  S.  Fitz  William,  Esq.,  proposed  by  Mr.  Atkinson,  seconded  by 
Mr.  SchiUer. 

8.  Wauchope,  Esq.,  B.  C.  S.,  proposed  by  the  President,  seconded 
by  Major  Thuillier. 

The  Council  Submitted  the  following  report  recommending  that 
Professor  Max  Miiller  be  elected  an  Honorary  Member. 

Bepobt. 

"  The  Council  beg  to  recommend  Professor  Max  Miiller  of  Oxford 
for  election  as  an  Honorary  member  of  the  Society. 

'*  For  the  last  ten  years  no  name  has  been  more  distinguished  in 
Europe  in  connection  with  the  ancient  literature  of  India.  His 
edition  of  the   Big  Veda,  with  the  commentary  of  Siy&n^h&rya, 

(three  volumes  of  which  have  appeared,  containing  five  of  the  eight 
Mhtakas^)  is  alone  sufficient  to  win  him  a  very  high  place  among 
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Oriental  scholars.  He  has  also  laboured  saccessfuUj  in  the  fields  of 
comparative  philology  and  mythology ;  and  his  paper  on  the  latter 
subject  in  the  Oxford  essays  has  been  translated  into  two  of  the 
continental  languages. 

'*  His  last  work  which  has  only  lately  arrived  in  this  country,  on 
the  "  History  of  ancient  Sanskrit  Literature  so  far  as  it  illustrates  the 
primitive  religion  of  the  Brahmans,"  not  only  brings  within  the 
reach  of  the  general  reader,  the  results  of  the  labours  of  various  Orien- 
talists, but  it  also  abounds  with  new  and  interesting  materials  for 
future  investigations.  Of  this  kind  is  the  chapter  on  the  history  of 
writing  in  India,  which  first  appeared  in  the  Society's  Journal,  the 
author  having  contributed  it  when  he  was  elected  a  corresponding^ 
member  in  the  February  meeting  of  1859." 

The  Council  reported  that  they  had  appointed  the  following  gentle- 
men  as  members  of  the  Sub-Committees  for  the  year  I860. 

FiNANGB. 

Capt.  C.  H.  Dickentf. 
Baboo  Bajendra  Lai  Mittra. 

Philology. 
E.  A.  Samuells,  Esq. 
Rev.  J.  Long. 
Dr.  E.  Roer. 
Capt.  W.  N.  Lees. 
Baboo  Rajendra  Lai  Mittra. 

LiBBABT. 

E.  A.  Samuells,  Esq. 

Baboo  Ramapersaud  Roy. 

Major  R.  Strachey. 

Capt.  W.  N.  Lees* 

R.  Jones,  Esq. 

Baboo  Rajendra  Lai  Mittra. 

Natubal  Hibtobt. 
E.  A.  Samuells,  Esq. 
T.  Oldham,  Esq. 
Dr.  T.  Thomson. 
Dr.  W.  Crozier. 
W.  Theobold,  Esq. 
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Major  B.  Strachej. 
H.  F.  Blanford,  Esq. 

Meteorology  akd  Phtsical  Soiskos. 
The  Ven'ble  J.  H.  Pratt. 
Major  H.  L.  Thaillier. 
Major  B.  Strachej. 
Baboo  Badha  Nautb  Sikdar. 
T.  Oldham,  Eaq. 
Commnnications  were  received — 

1.  From  Baboo  Badha  Nautli  Sikdar,  an  abstract  of  the  Meteoro- 
logical Observations  taken  at  the  Surveyor  General's  0£Bioe  in  the 
months  of  Jane,  July,  and  August,  1859. 

2.  From  B.  B.  Chapman,  Esq.,  Under-Secretary  to  the  Govern- 
ment of  India,  copy  of  a  Statement  of  Doolum,  a  Convict  in  Port 
Blair. 

Major  Tliuillier,  F.B.G.S.  informed  the  meeting  that  he 
had  recently  had  the  pleasure  of  receiving  from  the  Messrs. 
de  Schlagintweit  now  at  Berlin,  some  excellent  specimens  of  Chromo- 
Lithographs  and  Chromo-Photographs  of  their  series  of  views  of 
the  most  interesting  subjects  taken  during  the  course  of  their  magne* 
ticai  survey  of  India.  These  pictures  he  placed  on  the  Table  for  the 
inspection  of  members,  the  smaller  ones  being  described  as  Chromo- 
Photographs  and  the  larger  as  Chromo-Lithographs. 

It  was  proposed  by  the  Messrs.  de  Schlagintweit  to  produce  a  collec- 
tion of  no  less  than  700  Panoramas  and  views  from  India  and  High 
Asia,  the  aquarells  and  drawings  from  nature  by  Hermann  and 
Adolphe  de  Schlagintweit,  with  some  Photographs  by  liobert 
de  Schlagintweit,  taken  between  tlie  years  1854  to  1858. 

These  views  of  which  a  catalogue  has  been  forwarded,  are  divided 
into  20  groups  as  follows: 
Qroupe,  Flatee, 

1.  General  Panoramic  Views,  1  to  ...  ...       22 

2.  Koukun  and  Western  Dekhun,  ...  ...       45 

3.  Bengal  to  Panjab,  ...  ...  ...       78 

4.  Khassia  Hills  and  surrounding  Pluins,  ...  ...       89 

5.  Central  India,  ...  ...  ...  ...     110 

6.  Eastern  Qhats  and  Kaniatik,  ...  ...     128 
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7.  Mai88ur  and  Nilgiris,  ...  ...  ..,     150 

8.  Rivers,  ...  ...  ...  ...     200 

9.  Trees  and  groups  of  Vegetation,  ...  ...     249 

10.  Temples,  Monumental  Baildings,  European  Besiden- 

ces,  ...  ...  ...  ,.,  sLi  9 

1 1 .  Native  Buildings,  Bridges,  Villages,  &o . . .  ...  853 

12.  Panoramas  from  the  Himalaya,  Tibet  and  Turkistan,  854 
18.    Eastern  Himalaya,               ...                 ...                 ...  412 

14.  Western  Himalaya,  ...  ...  ...  469 

15.  Gnari,  Khorsum,  Central  Tibet,  ...  ...  496 

16.  Western  Tibet  and  Earakorum  (Muskta),  ...  551 

17.  From  Ladak   by  the  Earakorum   and  Eueulun  to 

Turkistan,     ...  ...  ...  ...     579 

18.  Salt4akes  and  Thermal  springs,  ...  ...     598 

19.  Snow-peaks  and  Glaciers,    ...  ...  ...     646 

20.  Indian  Ocean  to  Egypt,      ...  ...  «••     700 

From  the  above,  tlie  meeting  would  observe  that  the  series  em^ 

braced  a  wide  range  of  interest,  and  from  the  specimens  on  the  Table, 
he  (Major  Thuillier)  thought  that  the  collection  was  well  worthy 
of  a  place  in  the  archives  of  the  Society.  He  could  not  inform  the 
meeting  what  the  probable  cost  of  the  entire  set  would  be,  but  he 
hoped  the  object  would  not  be  lost  sight  of.  The  catalogue  shewed 
a  long  list  of  subjects  which  appeared  to  be  of  special  interest  to  a 
Society  like  this  and  the  superior  and  artistic  manner  in  which  such 
publications  were  brought  out  in  Germany,  rendered  them  valuable. 

With  respect  to  the  Chromo-Fhotographs,  he  would  read  an  extract 
from  Mr.  Hermann  de  Sohlagintweit's  letter  to  his  address,  dated  the 
9th  November  last. 

^'  The  three  Photographs  are  aquarell  fao-suniles  and  reductions  to 
one  uniform  size  of  our  large  originals.  By  a  peculiar  combination 
partly  of  tinted  Paper,  on  which  the  Photographs  are  printed,  and 
partly  of  colour  put  on,  they  resemble,  as  near  as  possible,  our  originals.'* 
And  as  regards  the  larger  pictures,  he  states : 

'*  The  objects  of  the  Chromatic  Lithographs  are  the  two  highest 
Peaks  till  now  measured,  which  we  thought  to  be  of  particular 
interest  for  you,  our  atlas  will  consist  of  80  similar  Plates.'*  These 
two  views  the  meeting  would  observe,  represented  the  celebrated  moun-> 
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tains  called  ^'  Kanohinjinga'*  and  ''  Mount  Everest**  the  former  being 
28,156  feet  and  the  latter  29,002  feet  above  mean  sea  level.  To  the 
latter  Mr.  de  Schlagintweit  had  added  the  name  of  '*  Gourisanker/' 
a  name  which  he  (Major  T.)  did  not  remember  to  have  before  heard. 
It  would  be  in  the  recollection  of  the  Society  that  there  was  a  very 
animated  discussion  some  time  back  on  the  subject  of  the  native  or 
local  appellation  of  this  stupendous  mountain,  and  that  Mr.  Brian 
Hodgson  had  affixed  to  it  the  name  of  *'  Deodhunga."  It  had  been 
very  clearly  shewn  to  the  Society,  by  his  friend  Colonel  Waugh,  how 
impossible  it  was  for  any  person,  without  entering  Nipal  and  conduct* 
ing  measurements  there  in  the  vicinity  of  the  great  snowy  mass 
in  question,  to  identify  the  peak  which  he  had,  after  years  of 
research  and  computation,  fixed  by  actual  observation,  and  dechu<e 
it  to  be  one  and  the  same.  For  this  reason  he  had  therefore  main- 
tained his  right  to  assign  to  the  highest  known  mountain  in  tlie  world* 
until  its  own  native  designation  could  be  established  beyond  all 
doubt,  a  diiitinguished  modern  name,  which  had  met  wi^h  entire 
approval  from  the  Royal  Geographical  Society  at  home,  as  well  as 
with  scientific  men  on  the  continent,  and  which,  do  doubt,  would  now 
be  inseparably  connected  with  the  mountain  for  generations  to 
oome. 

Mr.  de  Schlagintweit  had  made  no  allusion  to  the  point,  and  it  was 
therefore  not  known  from  whence  he  had  obtained  the  name  of 
^  GK>urisanker"  or  from  what  authority  he  had  deduced  it.  Probably 
he  had  been  able  to  derive  information  on  this  important  subject 
when  he  visited  Katmandhoo  from  which  place  also,  it  was  most 
likely  the  view  was  taken,  although  this  was  not  specified  on  the 
picture,  a  point  to  be  regretted,  looking  to  the  discussions  which  had 
taken  place  and  to  the  great  interest  which  attached  to  the  subject. 

Major  ThuiUier  also  informed  the  meeting  that  Mr.  de  Sclilagintweit's 
letter  stated  that  the  King  of  Bavaria  whose  subjects  tbey  were, 
had  been  pleased  to  confer  on  botli  brothers,  titles  of  nobility,  a  dis- 
tmotion  which  they  believed  they  owed  to  their  important  Mission 
to  India  and  to  the  liberal  views  and  arrangements  with  which  the 
Indian  Government  at  all  times  assisted  them  in  completing  it. 

Major  Douglas  exhibited  a  calculating  machine,  and  explained  the 

L  2 
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principle  on  which  it  was  constructed,  and  the  mode  in  which  yarious 
arithmetical  operations  were  effected  by  it. 

The  thanks  of  the  meeting  were  voted  to  Major  Thaillier  and  to 
Major  Douglas. 

The  Officiating  Librarian  submitted  the  usual  monthly  report. 

Library. 
List  of  accesiions  to  the  Library  since  the  meeting  in  January  last. 

Presentatioms, 
Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  New  Series, 
▼ol.  IV.  Fart  1. — By  thb  Acadbmy. 

List  of   Fellows  of   the  Royal    Society  for  1858.— By  thb  Royai. 

SOCIBTY. 

Address  of  the  President  delivered  at  the  Anniversary  Meeting,  30th 
November,  1868. — Ditto. 

Zwei  Vediscbe  Texte  fiber  Omena  und  Portents.  Yon.  A.  Weber,  Berlin, 
1859.— By  thb  Author. 

1.  Jahrbuch  der  Kaiser- EonigUchen,  Geologischen  Reichsanstalt  vols. 
VII.  VIIL  and  IX.  Vienna, — By  thb  Socibty. 

List  of  members  of  the  Boyal  Asiatic  Society,  1858. 

Report  of  the  Joint  Committee  of  the  Royal  Society  and  the  British 
Association  for  procuring  a  continuance  of  the  Magnetic  and  Meteorological 
Observatories. 

2.  Uebersicht  der  resultate  Mineralogischer  Forachungen  from  1844  to 
1852,  3  vols.  Von.  Dr.  Gustav.  Adolph.  Kenngott. 

3.  Katalog  der  Bibliothek  des  K.  K.  Hof— Mineralien — ^Cabinets  in 
Wien. 

4.  Abhandlungen  der  Mathemat,  Physikalischen  Classe  der  Koeniglich 
Bayeriscben  Akademie  der  Wissenschaften,  vols.  30,  31,  Munchen, 

5.  Ditto  Historischen  Classe,  vol.  32. 

6.  Ditto  Philosoph  Philologiscben  Classe,  vol.  3rd  Parts  1,  2  and  3. 

7.  Natnrwissenschaftliche  Abhandlungen,  Von  Wilhelm  Haiding^r,  Bands 
1,  2  3  and  4. 

Attszug  aus  dem  Monatsbericht  der  Koniglichen  Akademie  der  Wissens- 
chaften  Zu  Berlin  for  January  and  February  1859,  2  pamphlets. 

8.  Gelehrte  Anzeigen  heransgegeben  Von  Mitgliedem  der  K.  Bayen 
Akademie  der  Wissenschaften  Parts  42  and  47* 

9.  Berichte  Tiber  die  mittheilungen  von  Freunden  der  naturwissen- 
schaften  in  Wien,  Von  Wilhelm  Haiding^r,  Parts  1  and  7* — Wlen, 

An  unpointed  Phonetic  Alphabet  based  upon  Lepsius'  Standard  Alphabet 
by  J.  G.  Thompson,  M.  C.  S.  Mangalore  1859.— By  thb  Author. 
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Oriental  Cbrittian  Spectator  for  December,  1859.— By  the  Editor. 
Calcutta  Christian  Observer  for  January,  I860.— By  thb  Editors. 
Oriental  Baptist  for  January,  I860.— By  the  Editor. 

1.  A  paper  and  Resolutions  on  the  Uniform  System  of  Meteorolujj^ical 
Obaervations.— By  Major  R.  Lachlan. 

2.  Journal  of  the  Royal  Geographical  Society,  vol.  37»  1858. 

3.  Zeitschrift  der  Dentschen  Morgeulandischen  Gesellscbaft  Dreizebnter 
Band.    4th  Heft,  JLet/if^,  1859. 

The  London,  Edinburgh  and  Dublin  Philosophical  Magazine  aud  Journal 
of  Science,  Fourth  Series.    No.  121,  November,  1859. 

4.  Denkrede  auf  Johaun  Nepomuf  von  Fuchs.    By  Franz  von  Kobell, 
MwMckem.  1856. 

5.  XJeber  die  Physic  der  Molecularcrafte.    By  Prof.  Dr.  Jolly.  Muncheti, 
1857. 

6.  Wissenschaften    altderetscher    Sprache    und    Literatur.    By    Dr. 
Konrad  Hoffman,  Munchen,  1857* 

7.  Diedeutsche  Politik  Kouig  Heinrich  L—By  Franz  Lohbr,  Mwichen 
1857. 

8.  Francesco  Petrarca's  Vortrag.— By  Prop.  Gboro  Martin  Thomas. 
HSacAes,  1858. 

9.  Ueber  die  geschichtlichen  Porstufen  der  neueren  Recbts  philosophic. 
—By  Prop.  Dr.  Carl  Prantl.    Munchen,  1858. 

10.  Ueber  Johannes  MuUer.— By  "Dk,  Th.  L.  W.  Bischopp.   Muncken, 
1858. 

11.  Philosophical  Transactions  of  the  Royal  Society  of  London,  Parts, 
1  and  2  of  1858. 

12.  Fisher's  Mosaic  account  of  the  Creation. 

13.  Weber's  Zwei  Vedische  Texte  uber  Omina  und  Portenta. 

Furchfued. 

1.  Le  Bottddha   et  Sa   Religion.     By  J.  Barthclemig  Saint- Hilaire, 
Tom. 

2.  Annales  des  Sciences  Naturelles.    By  M.  Milne  Edwards  and  By  M. 
M.  A.  D.  Brongniart  £t  J.  Decaisne.  Farts  1859. 

3.  Revue  des  Deux  Mondes,  ZXIX.  Annee,  Seconde  Periode.   Faiis 
October  1859,  and  November  1859.    Tomes  XXHI.  and  XXIV. 

4.  Vergleichende  Grammatik.    Von  Bopp.  Zweiter  Baud  Zweite  Halfte, 
Berlim,  1859. 

5.  Chalef  Elahmar's  Qasside.    Von  W.  Ahlvrardt.     Greifstoald,  1859. 

6.  Die  Herabkunft  Des  Feners  und  Des  Gottertranks.    Von  Adalbert 
Kulm.    Berlin,  1859. 
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7.  The  Literary  Gazette.    Nos.  69,  70,  71.  72  of  toU  3rd. 

8.  Comptes  Rendus  Det  Seances  De  L'Academie  des  Scieucea.    Tome 
49.    Nos.  12,  Id,  14  and  15. 

9.  The  Annals  and  Magazine  of  Natural  Oistory.    No  23,  November^ 
1859.    London. 

10.  Hftji  Khalfa,  a  Biographical  Dictionary  of  the  Mahoinedans,  vol.  7* 


Fob  March,  1860. 

The  Monthly  General  Meeting  of  the  Asiatic  Society  was  held  on 
the  7th  instant. 

A.  Grote,  Esq.,  President,  in  the  chair. 

The  proceedings  of  the  last  meeting  were  read  and  confirmed  : — 

Presentations  were  received : — 

1.  From  Rajah  Kundurpeshwar  Singh,  Zemindar  of  Sarun,  six  gold 
coins  of  his  predecessors  of  different  sizes. 

2.  From  the  Bombay  Government,  No.  51,  of  the  selections  from 
its  records. 

8.  From  the  Madras  Government,  No.  61,  of  the  records  of  that 
Government. 

4.  From  the  Superintendent,  Bombay  Government  Observatory, 
a  copy  of  the  Magnetical  and  Meteorological  Observations  made  in 
1858. 

5.  From  M.  Zill,  a  fragment  of  the  egg-shell  of  the  large  Dodo- 
like bird  of  Madagascar,  the  JSpiarnis  nuunmus,  (J,  Geofroy^)  an  ^^^ 
beside  which  that  of  the  Ostrich  is  comparatively  diminutive,  and 
which  holds  about  two  gallons. 

6.  Captain  Eales,  of  the  Mre  Queen,  S.  Y.,  a  specimen  of  the  Chi^ 
hecgllium  plagiosum,  (Bennett^  six  feet  in  length,  from  the  Aguada 
Beef,  the  "  Sun-fish*'  of  seamen  iu  the  Bay  of  Bengal,  found  only  in 
shoal  water. 

7.  Capt.  Niblett,  of  the  Sydney  S.  Y.  a  small  specimen  of  the  cu- 
rious crustacean,  ThalaHna  ecorpionedee,  (Leach)  forwarded  by  Mr. 
Youle  of  Rangoon,  who  remarks  that  '*  This  is  a  land  animal,  which 
the  Burmese  call  Badzoon  Kea  or  '  scorpion  prawn.*  It  does  not  live 
on  the  surface  of  the  ground,  but  burrows  to  a  depth  of  three  or  four 
feet  in  the  mud.    This  specimen  was  found  at  that  depth." 
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8.  From  Bajak  Badha  Kanth  Deb,  Bahadoor,  a  huge  Sunkarra 
Fish  (fcrjgon). 

Profewor  Max  Miiller,  of  Oxford,  was  balloted  for,  and  elected  an 
Honorary  Member  of  the  Society. 

The  foUowitig  gentlemen  duly  proposed  at  the  last  meeting  were 
balloted  for  and  elected  ordinary  members  : — 

Dr.  D.  Braudis. 

The  Hon'ble  Sir  H.  Bartle  Frere,  K.  C.  B. 
H.  S.  Eeid,  Esq.  B.  C.  S. 
Major  Hovenden. 
M»jor  F.  D.  Atkinson. 
Stephen  Lushington,  Esq.,  B.  C.  S. 
Capt.  A.  D.  TumbuU. 
H.  B.  Medlicott,  Esq. 
Lieut.  H.  Sconce. 
Eev.  J.  Cave  Browne.        * 
W.  S.  Fitzwilliam  Esq. 
S.  Wauchope,  Esq.,  B.  C.  S. 
The  foUowing  gentlemen  were  named  for  ballot  as  ordinary  mem- 
bers at  the  next  meeting. 

J.  E.  T.  Aitchiion  Esq.,  M.    D.  proposed  by  Major  F.  W.  Stubbs 
and  seconded  by  Col.  Baird  Smith. 

A.  K.  Dyer,  Esq.,  proposed  by  Dr.  T.  Thomson,  seconded  by  Mr. 
Atkinson. 

H.  Braddon,  Esq.,  proposed  by  Mr.  Atkinson  and  seconded  by  the 
President. 

Alonzo  Money,  Esq.,  B.  C.  S.,  proposed  by  Mr.  Atkinson,  seconded 
by  Mr.  Samuells, 

The  Council  ako  proposed  Dr.  M.  Haug  of  Poonah,  a  corresponding 
member  of  the  Society. 

Col.  Strachey  suggested  that  a  statement  should  be  prepared  and 
laid  before  the  next  meeting  showing,  as  far  as  could  be  at  present 
ascertained,  the  financial  result  of  the  recent  reduction  in  the  rate  of 
sabscription. 

The  Secretary  said  he  should  be  most  happy  to  prepare  such  a  state- 
ment. He  oould  at  once  state,  that  since  the  beginning  of  last  year 
upwards  of  70  new  members  had  been  elected. 


V 


80  Proceedings  of  the  Asiatic  Society  of  Bengal,  [No.  1, 

Capt,  Lees  enquired  what  number  had  been  elected  in  previous 
years. 

The  Secretary  replied  that  the  average  of  the  three  preceding  years 
had  been  only  nine. 

Communications  were  received — 

1.  Erom  Baboo  Badhanauth  Sikdar,  abstract  of  the  result  of  the 
Meteorological  observations  taken  at  the  Surveyor  Qenerars  office  in 
the  month  of  September,  1859. 

2.  From  W.  T.  Blanford,  Esq.,  a  paper  on  the  Indian  Malacology, 
No.  1,  by  Messrs.  W.  T.  and  H.  P.  Blanford. 

8.  From  Major  H.  L.  Thuillier,  a  paper  by  Capt.  Montgomerie 
on  the  great  flood  of  the  river  Indus  which  reached  Attock  on  the 
10th  August,  1858. 

4.  From  Col.  B.  Strachey  a  memo,  on  Mr.  Blyth's  paper  on  the 
animals  known  as  wild  aa$es. 

Beceived  tlie  following  letter  from  Major  H.  L.  Thuillier : — 

To  W.  S.  Atkinson,  Esq., 

Secy,  Asiatic  Society. 

Sib, — I  have  the  pleasure  to  return  the  Society's  atlas  of  district 
lithographed  maps  which  I  have  completed.  After  adding  all  the  maps 
recently  published,  an  index  to  the  whole  set  has  been  prepared,  the 
maps  numbered,  and  an  index  map  of  Bengal  prepared,  which  I  hope 
will  make  the  record  more  worthy  of  a  place  in  the  Society's  library. 

I  would  suggest  that  a  separate  volume  of  the  engraved  sheets  of 
the  Indian  Atlas  be  prepared  for  the  library.  I  should  be  happy  to 
supply  all  the  sheets  published  up  to  the  present  time  from  the  Sur- 
veyor General's  Office,  and  to  arrange  them  with  proper  list  and  index 
map.     The  cost  of  the  atlas  will  not  be  more  than  about  20  Bapees. 

Your's  obediently, 

(Sd.)  H.  L.  Thuillieb,  Major. 

The  hearty  acknowledgments  of  the  meeting  were  given  to  Major 
Thuillier  for  his  liberal  and  valuable  assistance  in  completing  and  arr 
ranging  the  Society's  atlas. 

His  offer  to  furnish  the  engraved  maps,  as  they  were  issued,  was 
accepted  with  thanks. 
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Beportfrom  the  Cotmcil. 

Tlie  Council  beg  to  Bubmit  for  the  approval  of  the  Society  the 
following  report  of  the  Philological  Committee  recommending  the 
pablication  of  2keah  Bumeah  in  the  Bibl.  Indica. 

Beport, 

The  Philological  Committee  recommend  to  the  Council  that  the 
Zeeah  Bumeah,  a  Persian  History  of  the  reign  of  Firuz  Shah  Toghluk, 
ahould  be  published  in  the  new  series  just  commenced  of  the  Bibl. 
Indica.  Several  MSS.  have  been  collected  to  form  an  accurate  text, 
and  Moulavi  Syud  Ahmed  Khan  of  Moradabad  has  offered  to  edit  it. 
The  work  will  fill  about  seven  Fasciculi,  and  as  it  relates  to  a  very 
important  and  but  little  known  period  in  the  history  of  Muhammadan 
India^  and  as  the  book  itself  is  extremely  rare,  it  appears  to  the  Com- 
mittee on  every  account  desirable  to  have  it  printed. 

The  report  was  adopted. 

The  Council  reported  that  they  had  addressed  the  following  letter 
to  the  Supreme  Government : — 

JB¥om  W.  S.  Ateikson,  Bsq.  Secy.  Asiatic  Society  of  Bengal^ 
To  W.  Gbby,  JEsq.^  Secy.  Oovt.  of  India,  Home  Dept. 

Asiatic  Society's  Booms,  Calcutta,  27th  Feb.  1860. 

Sib, — I  am  directed  by  the  Council  to  bring  to  the  notice  of  the 
Honorable  the  President  in  Council  the  opportunity  afforded  by  the 
present  expedition  to  China  of  investigating  the  Physical  Geography 
and  Natural  History  of  portions  of  that  country  to  which  access  may 
hereafter  be  difficult  or  impossible. 

2.  The  Council  have  felt  so  deeply  the  importance  of  not  n^lect^ 
ing  this  opportunity,  that  they  recently  requested  their  President  to 
ascertain  the  views  of  the  Viceroy,  but  at  that  time  it  appeared  to  His 
Lordship  that  he  would  not  be  warranted  in  exposing  a  naturalist  to 
such  risk  of  life,  as  would  be  incurred  by  prosecuting  Natural  History 
researches  in  a  hostile  country. 

3.  Since  that  time  considerable  extension  has  been  given  to  the 
force  intended  to  operate  in  China,  and  it  appears  probable  that  posts 
must  be  established  to  serve  as  a  basis  for  operations  inland,  in  nor- 
thern China,  a  country  little  known  to  naturalists  and  of  very  great 
interest. 
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4.  A  naturalist  would  thus  be  able  either  from  on  boardship  or 
from  the  posts  on  the  seaboard  to  make  good  collections  and  obtain* 
valuable  information,  even  if  unable  to  accompany  the  force  into  the 
interior  in  whatever  direction  it  may  proceed. 

5.  The  Council  however  venture  to  think  that  a  naturalist  would 
find  it  possible  to  accompany  the  advance  of  the  army  without  serious 
danger,  and  they  are  further  convinced  that  an  equally  good  oppor- 
tunity is  not  likely  to  occur  again,  and  that  it  would  hereafter  be  a 
matter  for  regret  if  no  use  were  made  of  it ;  nor  do  they  think  ib 
immaterial  to  add,  in  confirmation  of  their  own  views,  that  the  French 
Government,  as  they  have  recently  ascertained,  has  already  dispatched 
a  naturalist  to  the  East  to  accompany  the  allied  forces. 

6.  The  Council  have  learnt  from  the  public  journals  that  attention 
has  already  been  called  to  the  subject  at  home,  and  they  have  reason 
to  believe  that  H.  M.  Government  have  been  addressed  on  the  subject 
by  leading  men  of  science  in  England.  They  nevertheless  feel  it  a 
duty  to  lay  the  subject  before  the  Government  here,  because  they 
believe  that  a  man  possessing  special  qualifications  for  such  a 
task,  by  his  previous  studies  and  by  his  extensive  knowledge  of  the 
Zoology  of  Asia,  is  present  on  the  spot  and  ready  to  undertake  the 
duties  and  the  risk.  Moreover,  the  name  of  Mr.  Blyth,  who  has  a 
high  reputation  in  Europe,  has  been  prominently  put  forward  in  the 
London  Times  and  Athenceum  as  the  gentleman  best  suited  for  such 
a  commission. 

7.  The  Council  therefore,  while  fully  appreciating  the  motives  which 
influenced  His  Excellency  in  declining  to  entertain  their  proposal  when 
first  submitted  to  hino,  still  venture  to  hope  that  the  great  importance 
of  such  a  mission  in  a  scientific  point  of  view,  the  probability  that  so 
favorable  an  opportunity  may  not  occur  again,  and  the  fact  that  Mr. 
Blyth  is  quite  willing  to  encounter  the  danger,  whatever  it  may  be^ 
may  lead  to  a  reconsideration  of  the  question,  and  an  affirmative  do* 
cision. 

8.  The  Council  have  given  some  attention  to  the  matter  of  expense 
and  think  a  personal  salary  of  Rs.  500  with  travelling  expenses  would 
be  a  fair  remuneration. 

In  addition  to  this  some  allowance  would  be  required  to  provide  a 
staff  of  native  taxidermists  and  collectors. 
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.  These  might  he  procured  partly  in  this  country  and  partly  in 
(^bina. 

I  have,  &c.y 

(Sd.)  W.  S.  Atkotsok, 
Secretary,  Aeiatic  Society. 
Mr.  B.  Jones  previously  to  giving  a  microscopic  demonstration  of 
piatomacesB  offered  a  few  remarks  descriptive  of  these  organisms. 
Th^  were  described  as  a  family  of  confervoid  AlgSB  differiDg  from 
oiher  unicellular  Algss,  in  heing  furnished  with  an  external  coating  of 
silex.     The  method  of  determining  the  structure  of  the  Diatomaceous 
fjnistole  was  explained,  and  attention  was  directed  to  the  singular 
beauty  of  the  traceries  and    markings  exhibited  by  the  silicious 
valvea  and  to    the  difficulty^  of  making  out  their  true  condition. 
The  mode  of  increase  of  the  cells  was  stated  to  be,  like  that  of 
ail  vegetable  cells,  a  process  of  division — the  only  other  mode  of 
lieprodttction  known  certainly  to  exist  in  this  class,  being  that  in 
which  the  operation  of  conjugation  takes  place.     It  was  remarked 
however  that  these  phenomena  required  for  their  satisfactory  demon- 
sintion  quiet  and  a  happy  concurrence  of  other  circumstances.    It  was 
further  stated  that  the  reproduction  of  DiatomacesB,  by  the  break- 
ing up  of  the  Endochrome  into  Oonidi%  was  doubtful.    Various  causes 
were  mentioned  as  having  been  assigned  to  account  for  the  motion 
observable  in  these  organisms ;  but  it  was  added  that,  our  know- 
ledge on  this  point  was  still  very  imperfect.    The  habitats  of  the 
Diatomacess  were  described,  and  numerous  fossil  specimens  from  the 
Himalayas,  the  Arctic  regions,  America,  and  various  other  localities, 
were  exhibit<fd  during  the  evening ;  and  it  was  mentioned,  as  an  in- 
teresting fact,  that  the  same  species  were  found  under  conditions  widely 
differing,  and  in  places  distantly  remote  from  each  other. 

Dr.  Crozier  remarked  that  the  description  of  the  organization  of 
the  Diatomaces9  with  which  Mr.  Jones  had  so  ably  favoured  the  meet- 
ing and  the  microscopic  demonstrations  which  would  now  be  given  of 
them,  both  recent  and  fossil,  were  very  interesting,  especially  as  these 
minute  organized  beings  have  only  very  lately  been  brought  to  our 
knowledge  by  the  valuable  assistance  our  sense  of  sight  receives  from 
the  compound  achromatic  microscope  ;  and  they  were,  though  iuvisi- 
ble  to  the  naked  eye,  found  wherever  there  is  fresh  or  salt  water --in 
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the  smallest  quantity  of  water,  on  the  surface  or  in  the  deepest  fathom- 
able part  of  the  ocean,  in  the  tropical  and  in  the  polar  r^ions.    Some 
recent  Diatomaceae  in  fresh  water  would  be  shown  under  the  microscope, 
some  from  Atlantic  soundings  2,070  fathoms,  after  which  he,  Dr.  C, 
would  exliibit  some  in  a  state  intermediate  between  recent  and  fossil 
from   guano,  the  urinary   and  foecal  excrement  of  sea-birds.     The 
silicious  cases  of  the  Diatomaceae  which   have  been  taken  by  the 
birds  with  their  food,  generally  fish,  who  also  have  previously  taken 
these  DiatomacesB  as  food,  (most  likely  in  eating  seaweed  on  which 
they  are  always  very  abundant)  were  not  acted  upon  at  all   by  the 
alimentary  secretions  but  passed  out  with  the  foeces  unaltered ;  besides 
which  they  were  found  in  innumerable  numbers  in  many  strata  of  the 
earth  in  different  localities,  some  of  which  would  also  be  demonstrated. 
From  their  numbers  both  recent  and  fossil,  and  their  peculiar  inde- 
structible and  often  beautifully  formed  silicious  cases  they  were  a  very 
interesting  study,  besides  which,  though  their  remains  were  so  perma- 
nently preserved  for  an  almost  indefinite  time,  owing  to  their  inde- 
structible silicious  cases,  they  were    amongst  the  lowest  organized 
beings,  yet  they  possessed  some  motive  power  and  have  been  placed  by 
some  naturalists  in  the  animal  kingdom.    But  this  motive  power  in 
all  of  the  lowest  organized  beings  arose  generally  from  cilia ;  now 
these  peculiar  incessant  motive  organs  were  found  on  some  particular 
part  of  many  of  the  lowest  organized  beings  both  animal  and   vege- 
table and  therefore  were  not  recognized  now  as  the  distinctive  character 
of  an  animal.    The  Diatomacese  were  now  placed  in  the  vegetable 
kingdom  as  they  do  not  possess  any  internal  assimilating  or  digestive 
organs.    The  great  distinction  between  the   animal  and  vegetable 
kingdoms  (which  is  very  well  marked  in  the  higher  organized  plants 
and  animals)  in  the  lower  organized  beings  was  this,  the  animal  requires 
for  its  nourishment,  its  life,  matter  organized   either  by  its  own    or 
vegetable  processes,    which  it    takes    some    way    or    other    into 
the  interior  of  its  body,  the  vegetable  for  its  nourishment,  its  life, 
possesses  the  power   of  obtaining  it  by  absorbing  the   inorganic 
elements  on  its  exterior.    Wherever  any    organized   beings   under 
the  influence  of  sun-light  were  found  to  decompose  carbonic  acid 
and  to  set  free  oxygen  they  might  be  ranked  in  the  vegetable  kingdom, 
however  active  their  motions  may  be  from  cilia  or  other  unknown  agents. 


18(i0.]  Froceeiinga  of  the  Asiatic  Society  of  Bengal.  85 

This  peculiar  power  of  vegetables  was  strikingly  and  instructively  de- 
monstrated to  us  in  an  aquarium  ;  put  fish  in  an  aquarium  and  they 
soon  die,  though  they  may  be  well  fed,  if  the  water  is  not  renewed, 
and  this  mortality  arises  from  want  of  oxygen  ;  but  put  a  water  plant 
in  the  aquarium  and  the  fish  wiU  live  for  days  weeks  and  months  with- 
out the  water  being  changed,  and  this  arises  from  the  peculiar  power 
the  Y^etable  possesses  of  decomposing  carbonic  acid,  appropriating  the 
carbon  to  its  own  life  and  giving  off  oxygen  for  the  support  of  the  life 
of  the  fish. 

Mr.  Jones  and  Dr.  Crozier  then  exhibited  numerous  specimens  of 
DiatomaoesB,  several  members  of  the  society  having  obligingly  lent 
their  microscopes  for  the  occasion. 

The  cordial  thanks  of  the  meeting  were  voted  to  Mr.  Jones  and 
Dr.  Crozier. 

The  Officiating  Librarian  submitted  the  usual  monthly  report. 

Library. 
The  Library  had  received  the  following  accessions  since  the  meeting  in 
February  last. 

Presentations, 

Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  New  Series, 
Tol.  4th,  Part  2nd. — By  the  Acadbmy. 

Proceedings  of  the  Academy  o^  Natural  Sciences  of  Philadelphia, 
1859.— By  tbb  Acadbmy. 

Description  of  some  Asistic  Lepidopterous  Insects  belonging  to  the  tribe 
Bombyoes. — By  Fbbdbric  Moorb.  (From  the  proceedings  of  the  Zoologi- 
cal Society  of  London,  May  ISoPO—By  thb  Author. 

A  Monograph  of  the  Genus  Adolias. — By  Frbderic  Moorb.  (From  the 
Trans.  Ent.  Society  vol.  5,  N.  S.,  Part  2nd),— -By  the  Author. 

Synopsis  of  the  known  Asiatic  species  of  Silk-producing  Moths  with 
descriptions  of  some  new  species  from  India,  2  copies. — By  Frederic 
Moorb.  (From  the  proceedings  of  the  Zoological  Society  of  London,  June 
1859.— By  thb  Author. 

The  Quarterly  Journal  of  the  Geological  Society,  vol.  15,  Part  4,  No.  60. 
—By  thb  Editor. 

Journal  of  the  Statistical  Society  of  London,  vol.  22,  Part  4.— By  thb 
Society. 

Proceedings  of  the  Royal  Geographical  Society  of  London,  vol.  3,  No.  6. 
—By  thb  Society. 
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Xbe  Philosophical  Magazine.  Fourth  Series,  Nos.  122,  \%^^  for  Decern* 
ber  1859. — By  the  Editors. 

The  Athenseum  for  November  1859. — By  the  Editor. 

Calcutta  Christian  Observer  for  February  and  March  1860. — By  thk 
Editors. 

Oriental  Baptist  for  February  and  March  1860. — By  the  Editor. 

Preliminary  Map  of  India  exhibiting  the  lines  of  Electric  Telegraph  in 
i860. — By  Major  Thuillier. 

Coal  and  Iron  in  the  Punjab. — By  the  Public  Works  Department. 

Report  on  the  Survey  Operations  in  the  Lower  Provinces.-— By  tub 
Bengal  Government. 

Selections  from  the  Records  of  the  Bombay  Government,  No.  54,  New 
Series. — By  the  Bombay  Government. 

Selections  from  the  Records  of  the  Madras  Government,  No.  61.— By  thb 
Madras  Government. 

Report  on  certain  Projects. — Ditto  Ditto. 

Magnetical  and  Meteorological  observations  made  in  1858. — By  the 
Superintendent,  Bombay  Government  Observatory. 

Selections  from  the  Public  correspondence  of  the  Punjab  Government^ 
vol.  4,  No.  3. — By  the  Punjab  Government. 

Bibidharta  Sangraha,  No.  60,  for  Choit.— By  the  Editor. 

FvTch€i$ed» 

Comptes  Rendus.    Tome  49,  Nos.  16  to  23. 
Tables  Des  Comptes  Rendus  of  Tome  48. 
Journal  Des  Savants  for  October  1859. 

The  American  Journal  of  Science  and  Arts  for  November  1869. 
Bevue  des  Deux  Mondes  for  15th  November  and  1  at  Dec.  1859.  2  Nos. 
Das  Leben  Muhammed'si  vols.  3  and  4. — By  Dr.  Ferdinand  Wus* 
tbnfblo. 

Lexicon  Persico-Latinum — Fasciculi  6  of  Part  I  and  of  Part  II. 

Motanabbii  Carmina  cum  Commentario  Wahidii,  Fasciculus  5. 

Journal  Asiatique,  No.  54,  of  Tome  14. 

Annales  des  Sciences  Naturelles  No.  4,  of  Tome  11,  Fourth  Series. 

Revue  de  Zoologie,  No.  10,  1859. 

The  Natural  History  Review,  vol.  VI.  No.  4. 

The  Annals  and  Magazine  of  Natural  History  vol.  4,  No.  24. 

The  Literary  Gazette  Nos.  73  to  76. 

Darwin  on  the  Origin  of  Species. 

Sir  Emerson  Tennent's  Ceylon. 
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Beport  of  Curator y  Zoological  Department* 

The  following  collections  have  been  received : 

1.  £.  Swinboe,  Esq.,  of  H.  M.  Consulate,  Amoy.  Namerous 
specimens  of  mammalia  and  birds,  and  some  in  other  classes,  addi- 
tioDal  to  the  birds  noticed  in  XXVI II,  280, — collected  chieflj  about 
Amoy,  but  some  from  Formosa ;  and  among  the  latter  the  skull  and 
horns  of  an  undescribed  Stag,  of  the  Elaphine  type  of  Deer,  which 
cannot  but  be  regarded  as  an  interesting  discovery. 

MAMMALIA. 

Macactts P    Skull  of  a  young  animal,  sent  as  that  of  "  the 

rnnall  Formosa  Monkey."  I  am  not  aware  that  any  species  of  Mon- 
key has  been  described  from  that  island ;  and  the  present  specimen 
exhibits  no  special  characteristic  at  so  early  an  age,  when  the  second 
true  molars  had  not  been  developed.  A  Monkey  of  this  genus  (M. 
BPECI08U8,  F.  Cuv.,)  inhabits  Japan.  Mr.  Swinhoe  since  writes — 
*  The  Macacus  from  Formosa  must  have  been  at  least  two  years 
old.  I  procured  him  in  spring  and  kept  him  alive  for  several 
months.  I  have  one  still  alive,  with  an  unmutilated  tail,  which  I 
will  send  you  as  it  is,  and  you  will  be  able  to  form  your  own  views  of 
the  species  from  the  living  animal.  It  is  very  difficult  to  get  an 
animal  of  the  kind  with  a  full  tail,  as  the  Chinese  are  in  the  habit 
of  docking  the  tail  before  Europeans  can  get  hold  of  them.  This 
is  the  small  species  and  inhabits  the  camphor  forests  of  the  Formosa 
mountains.  Its  colour  is  grey  with  pale  under>parts,  and  it  has  yel- 
lowish-brown eyes.  The  large  species  which  frequents  the  rocks  on 
the  coast  of  Formosa,  especially  iu  the  neighbourhood  of  Sakoto  or 
'  Ape's  hill,*  is  about  twice  the  size  and  rather  darker  in  colour  (both 
have  rough  coats),  with  redder  face,  and  with  two  bright  red  callosi- 
ties on  the  rump.  This  I  take  to  be  the  Japanese  animal,  as  also 
identical  with  the  Monkeys  found  in  the  island  of  Lintin  near  Hong- 
kong, but  this  only  on  conjecture.  The  small  species  stands  about 
2  ft.  high,  the  larger  about  3  ft.  A  sporting  friend  has  lately  gone 
over  to  Formosa,  and  having  sent  a  stuffer  with  him,  I  hope  to  pro* 
cure  some  of  these  animals." — Qu,  Has  the  very  short  tail  of 
M.  SPICIOB178,  as  figured  by  M.  Fr.  Cuvier,  been  docked  of  its  na- 
tural   proportions? — Again,    Mr.    Swinhoe  subsequently    writes — 


88  Proceedings  of  the  Asiatic  Society  of  Bengal,        [No.  1, 

^  I  have  ascertained  that  the  large  Formosa  Monkey  is  identical 
with  the  Japanese  one,  and  it  will  therefore  stand  as  M.  sfeciosus. 
The  small  kind,  which  I  am  about  to  send  you  alive,  is  undoubtedly 
distinct  and  probably  new.  The  large  are  found  on  the  coast,  the 
small  in  the  forests  of  the  interior  of  the  island.* 

Nycttoejus  (?)  SwiVHOEi,  nobis,  n,  s.  I  can  find  no  description 
of  a  Bat  at  all  applicable  to  this  species ;  and  can  discover  in  the 
specimen  no  trace  of  upper  incisors.  It  is  rather  a  robustly  formed 
Bat,  with  the  alar  membrane  continued  to  the  base  of  the  toes ;  with 
unusually  short  linguiform  tragus,  and  short  anti-helix.  Fur  mostly 
straight  and  silky,  even  glossy  above,  but  a  little  frizzled  on  the  fore- 
head and  about  the  neck  ;  its  surface-colour  on  the  upper-parts  an 
umbre-brown  with  pale  tips,  below  much  paler  and  a  little  albescent ; 
membranes  dark,  with  numerous  transverse  stripes  of  minute  hairs 
on  the  lower  surface  of  the  interfemoral ;  the  extreme  tip  of  the  tail 
exserted.  Head  and  body  about  2^  in.  long,  the  tail  1^  in. ;  expanse 
about  12  in. :  length  of  fore*arm  2  in. ;  longest  finger  3^  in. ;  torse 
li  in. ;  hind-foot  with  claws  i  in. ;  ears  (posteriorly)  about  f  in.  in 
the  fresh  specimen  ;  tragus  barely  i  in.  This  with  other  species  not 
expressly  stated  to  be  from  Formosa,  I  conclude  are  from  Amoy. 

ScoTOFHiiiUS  PUHiLOiDES,  B.  F.  Tomes,  Ann,  Mag.  N.  JET.,  XX. 
(1857),  p.  228.  Afber  much  consideration,  I  think  this  small  species 
is  correctly  identified. 

CAins  (familiabis).  Skull  of  a  short-faced  Dog,  from  Formosa^ 
minus  the  lower  jaw  and  wanting  several  of  the  upper  teeth. 

C.  (fahiliabib).  Skull  of  another  short-faced  Dog,  of  smaller 
size,  and  similarly  imperfect,  from  Amoy, — most  remarkable  for  pos- 
sessing no  second  true  molar,  nor  space  for  its  insertion.f 

*  The  liring  monkey  has  arrived  just  as  this  sheet  was  going  to  press.  It  is  a 
half-grown  female,  and  differs  in  no  respect  (that  I  can  perceive)  from  the  common 
M.  BADTATUB  of  the  peninsula  of  India,  except  in  heing  a  shade  or  two  darker  m 
colouring,  with  a  nigrescent  wash  on  the  face  and  ears. 

t  The  Tiger  is  an  occasional  visitor  in  the  island  of  Amoy.  In  a^  letter  from 
Mr.  Swinhoe,  dated  Nov.  21st,  1859,  he  writes — "  I  have,  since  my  last,  mot 
with  little  of  interest  except  a  Royal  Tiger  of  large  size  in  a  Chinese  village.  I 
attacked  him  at  close  quarters  with  a  fowling-piece  and  made  him  bleed ;  but  to 
avoid  an  awkward  spring  at  me,  I  fell  down  a  precipice  and  nearly  killed  myself. 
No  assistance  being  at  hand  and  the  Chinese  not  daring  to  come  near  the  beast, 
I  need  not  tell  you  that  I  missed  getting  his  skin.  One  was  killed  last  year  at 
Amoy,  and  I  once  bought  a  cub  out  of  three  that  a  Chinese  had  for  sale,  but  I 
never  met  the  brutes  before  in  my  rambles.  I  was  out  after  specimens,  and  was 
not  of  course  provided  with  ball ;  my  stock  being  only  shot  and  cartridges. 
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MvsTELA  8IBIRI0A,  Pallas :  M.  Hodgsoni,  Gray,  Ann.  Mag.  JN".  M.^ 
XI  (1843),  p.  118.     A  fine  skin  of  a  female,  and  an  imperfect  skull. 

SoBXX  MVRIKTJB  (?),  L. :  8.  Swinhoei,  nobis,  J.  A,  8.  XXVIII, 
285.  The  specimen  formerly  described  was  but  half-grown,  and  has 
the  surface-colour  of  the  upper-parts  much  darker  than  in  four  adults 
now  sent.  In  the  young  of  S.  MTmrNns,  Dr.  Cantor  states  (J.  A.  8. 
XV,  1 91),  that  '*  the  colour  is  more  of  a  bluish  grey,  slightly  mixed 
with  brown  on  the  back."     In  the  young  of  our  present  animal,  the 

'Wben  I  reflect  on  this  adventare,  it  seems  a  wonder  that  I  was  not  killed,  hut  a 
sight  of  that  glasty  striped  »kin  emboldened  me  to  try  the  odds.'*  I  sincerelj 
trust  that  mj  esteemed  friend  will  admit  "  discretion*'  to  be  "  the  better  part  of 
Talooi^'  on  any  future  similar  occasion.  He  since  writes  (Jan.  6th) — **  'i'igei's, 
I  am  told,  are  greatly  increasing  in  the  neighbouriog  high  hills.  The  villagers 
report  a  number  of  lives  lost ;  and  numerous  small  cattle  carried  away.'* 

Tigers  appear  to  be  very  troublesome  in  the  new  Russian  territory  of  the 
Am-flur.    **  In  the  same  places  where  the  Elk  is  found,  the  Tiger  prowls ;  and  the 
latter  animal  may  be  called  quite  common,  its  constant  abode  being  there.  I  was 
informed  by  some  Zolons,  that  there  are  always  a  great  number  of  Tigers  in  the 
moantama  on  the  opposite  or  Chinese  side.    During  winter  they  cross  the  river 
and  seise  the  horsea  of  the  Zolons,  who  hunt  them  at  that  time."    Jowrn.  hoy. 
Qtogr.  Soe,  XXVIII  (1858),  p.  420.  Again,  p.  424.    "  The  enquiries  I  made  of 
those  few  Tunguses  confirmed  the  fact  of  the  Tiger  being  found  all  over  the 
Hing-gan,  especially  at  its  central  and  lower  parts.    The  population  are  accord. 
ingly  prevented  from  hunting  there,  as  the  Tiger  destroys  their  Horses,  parti- 
aUarly  during  winter.***    The  Tiger  always  follows  the  fresh  tracks  of  the  wild 
Boar,  which  constitutes  its  principal  food."... And  p.  440,  "  The  inhabitants  of 
both  banks  of  the  Usuri  are  employed  in  agriculture,  whioli  the  extent  and  fecun- 
dity of  their  lands  render  very  sucoessfuL    They  have  bred  cattle  for  cultivating 
their  fields,  but  being  often  attacked  by  Tigers,  it  is  very  difficult  to  keep  cattle 
in  any  number.'*     Vide  also  Atkinson's  Siberia,  and  Humboldt's  notice  of  Tigers 
in  Northern  Asia  in  Asie  Centrale.    However,  they  do    not    quite    range   to 
America,  albeit  the  poet  Campbell  places  them  on  tiie  banks  of  Late  Erie !    ''On 
Erie'a  banks  where  Tigers  steal  along."     Nor  to  Africa ;  though  Sir  Walter  Scott 
locates  them  in  "Lybia!"    (^Bridal  of  Triermain.)     The  Russian  Expedition 
employed  on  the  Survey  of  Lake  Aral,  found  them  troublesome  even  there  in 
mudtrinisrl    (Vide  J.  R.  Qeog.  8.  YoL  XXIII,  95). 

Here  it  may  be  remarked  that  Tigera  appear  to  be  fast  multiplying  in  Pinang, 
where  notices  of  the  occurrence  of  this  animal  have  several  times  appeared  in  the 
Journals  from  about  the  middle  of  1859.  In  the  Island  of  Singapore,  where 
thej  are  now  so  numerous  and  destructive,  they  made  their  first  api)oarauce  five 
or  six  yean  after  the  establishment  of  the  British  settlement ;  and  but  three  or 
ibor  years  ago,  Dr.  Oxley  wrote—"  The  channel  between  Pinang  and  the  main 
is  two  miles  broad ;  and  this  has  been  sufficient  to  exclude  the  I'iger :  for 
ahhoogh  there  have  been  examples  of  individuals  having  crossed  over,  it  has 
been  in  an  exhausted  state,  and  they  have  been  immediately  destroyed."  Since 
this  was  written,  the  Tiger  would  appear  to  have  fairly  established  itself  on  the 
ialand. 

Ill  another  communication,  dated  Dec.  8th,  Mr.  Swinhoe  notices  two  other 
species  of  Fbub.  He  remarks — "  A  wild  Fblis  is  found  in  Hongkong  marked 
like  the  domestic  Oat,  but  much  larger ;  and  an  animal  known  to  Anglo-Chinese 
as  the  •  Tiger  cat.' "  From  the  description  sent,  evidently  P.  macbooblis,  or 
P.  ifACBOCBLOiDBB  if  this  be  distinct,  or  an  animal  very  closely  akin  :  a  specimen 
*  shortly. 
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brown  of  the  upper-parts  all  bat  totally  conceals  tbe  dark  grey :  in 
the  adults  the  brown  tips  are  much  less  developed,  and  there  is 
scarcely  any  diiierence  in  colour  above  and  below.  The  largest  spe- 
cimen (a  skiD)  has  the  tarse  |  in.  A  female  skin  in  spirit  measures 
about  5  in.,  with  the  tail  nearly  3  in. ;  twK^plus  \  in.  Amoy.* 

S.  -— —  P  The  young  of  a  large  species  of  Shrew,  which  at  first 
sight  might  be  deemed  an  albino ^  but  on  closer  examination  is  seen 
to  be  of  a  very  albescent  grey  colour,  which  is  probably  typical.  Ex- 
tremely doubtful  as  a  leucoid  variety  of  the  preceding. 

SonTBTTS  CABTAKKOTiCNTBis,  Qray,  J9r.  Mus,  Oatal. :  8c,  griseopec^ 
tu8,  nobis,  J.  A.  S.  XVI,  873. 

Mns  mspuMANus,  L. 

M.  FLATESCENS,  Gray.     Not  full-grown  apparently. 

M. ?    A  diminutive    species   seemingly;  rather  than  tbe 

young  of  a  Mouse  afined  to  M.  mttsgulits  ;  approximating  the  de- 
scription of  M.  vAairs,  Pallas,  only  the  tail  is  of  the  same  length  as 
the  head  and  body.  Entire  length  about  4  inches  only ;  the  tarse  with, 
toes  f  inch,  or  decidedly  long  in  proportion.  Ear-conch  as  in  M. 
HUSOULVS ;  but  more  clad  with  small  hairs  within.  It  is  not  de- 
sirable to  name  it  from  a  single  skin. 

Cebyvs  taiottantjs,  nobis,  n,  s.f  The  '  Spotted  Deer'  of  China  has 
been  currently  but  vaguely  identified  with  the  Axis  or  '  Spotted  Deer* 
of  India ;  but  I  have  long  doubted  the  correctness  of  that  identifica* 
tion.  The  question  is  completely  decided,  so  far  at  least  as  the  Deer 
of  the  island  of  Formosa  is  concerned — and  I  am  tolerably  sure  that* 
this  is  the  (imported  P)  '  Spotted  Deer'  of  China, — by  a  skull  now  sent 
by  Mr.  Swinhoe,  which  belongs  strictly  to  the  Elaphine  and  not  to  the 
Axine  group  of  Deer :  being  the  smallest  and  southernmost  in  its 
distribution  of  that  group,  the  northern  tropic  crossing  the  middle  of 
the  island,  and  the  southern  cape  of  Formosa  lying  in  about  the  same 

*  I  have  since  obtained  what  seems  to  be  the  same  species  from  the  vicinity  of 
Calcutta ;  and  Major  'J>^tler  assures  me  that  he  has  several  specimens  collected 
at  Barrackpore :  but  it  seems  distinct  from  a  still  darker  Shrew  sent  from  S. 
Mi^bar,  my  dubious  S.  TiaiDBSOEirs,  J.  A.  S,  XKVIII,  285.  More  extensive 
comparison  of  the  skulls,  especially,  is  needed  to  determine  the  identity  or  non- 
identity  of  these  Shrews  from  various  localities  satisfactorily.  I  had  long  been 
assurea  of  the  existence  of  a  large  black  Shrew  in  Lower  Bengal,  which  the  natives 
imagine  to  be  fearfully  venomous ! 

t  This  name  is  suggested  by  Mr.  Swinhoe,  in  reference  to  the  island's  name  of 
Taiwan,  ten  Formosa, 
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paraUel  as  onr  Bengal  Sandheads.     All  that  Mr.  Swinlioe  says  of  the 
animal  is  that  '^  the  Formosa  Deer  are  of  a  reddish  colour  with 
white  spotsy  and  maj  probably  be  the  Indian  species."     The  spots, 
I  sospecty  indicate  the  summer  coat  of  the  animal,  as  in  various  other 
species  more  or  less  {e.  g.  our  Indian  Bdra-sing^ha  and  Hog  Deer,  the 
European  Fallow  Deer,  &c.),  and  are  not  permanent  at  all  seasons  as 
in  the  Axis.*    Whether  in  the  details  of  the  skull,  or  in  the  ramifi- 
cation of  the  horns,  there  can  be  no  hesitation  about  the  affinities  of 
the  Formosan  Deer.     It  has  well  developed  upper  canines,  which'  are 
wanting  in  the  Axis  ;  and  the  same  large  round  infra-orbital  foramina 
as  in  C.  elaphus  and  its  immediate  congeners.     The  skull  is  indeed 
a  diminutive  of  that  of  O.  zlafhus  :  but  while  all  the  permanent 
teeth  are  complete  and  well  worn  down  (far  more  bo  than  in  an  Axis 
skull  with  fully  developed  horuB),  the  horns  might  be  supposed  to 
indicate  an  immature  animal,  and  their  pedicles  are  elongated  as  in  a 
two  or  three  year  old  0.  elafhus  !  Either,  therefore,  the  skull  is  that 
of  an  aged  animal  with  declining  horns,  which  is  scarcely  consistent 
with  the  condition  of  the  frontal  and  other  sutures  (any  more  than  with 
the  length  of  the  horn-pedicles,  as  compared  with  other  species),  or 
the  horns  may  be  supposed  to  represent  the  typical  development,  cor- 
responding to  that  occasional  in  a  young  animal  of  the  larger  typical 
Stags !     They  are  little  longer  than  the  skull,  do  not  spread  much, 
and  incline  inwards  at  the  tips ;  are  slender,  and  the  branches  or 
antlers  are  mere  snag^ ;  there  is  no   '  bez-antler,'  as  conamonly  in 
young  C.  SLAPHTTB  and  constantly  (?)  in  C.  BABBABU8;t  but  the 

*  In  a  letter  reoeiyed  as  tliis  was  going  to  press,  Mr.  Swinhoe  dosoribes  the 
ttiimal  in  its  winter  vesture.  "  The  Stag  from  the  north  I  only  know  from 
hearsay.  A  species  from  Japan  a  neighbour  has  in  keeping,  and  tliis  I  take  to  be 
trua  0.  SICA.  Both  are  evidently  distinct  from  the  Formosan  species,  of  which 
a  fine  male  and  female  are  lodged  in  quarters  close  to  my  house.  A  young  male 
has  juat  been  shipped  for  Leyden.  1  give  a  few  remarks  as  to  the  peculiarities 
of  the  living  pair.  They  were  too  wild  to  permit  of  my  taking  exact  measure- 
ments of  them.  The  buck  stands  about  4  ft.  from  the  forehead  to  the  ground ; 
the  doe  3  ft.  The  buck  has  horns  of  about  a  foot  long,  with  three  anterior  snags 
and  one  posterior.  General  tint  reddish  mouse-colour,  with  a  black  dorsal  line 
from  the  shoulders  to  the  tail,  where  it  expands  into  the  latter  T  (as  it  were), 
tlie  buttocks  beneath  it  and  each  side  of  the  short  tail  being  pure  white.  Inside 
of  ears,  base  of  the  back  of  ears,  under  muzzle,  throat,  belly  and  inner  thighs, 
also  white.  The  top  of  the  head  is  redder.  Some  long  whitish  hair  on  the  throat 
and  between  the  legs  :  a  roundish  tuR  of  long  white  hair  on  the  outer  side  of 
each  tibia.     These  last  characters  are  more  prominent  in  the  buck." 

t  In  the  series  of  horns  of  C.  xlafhus  figured  in  Prof.  T.  Bell's  '  History  of 
British  QiiAdrupeds,**the  *  bes-antler'  is  omitted  througliout ! 

N  2 
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beam  is  trifid,  the  first  or  lowest  snag  being  extermd  and  inclining 
forward  (representing  the  '  rojal-antler'),  beyond  which  the  final  divi- 
sion is  transverse  to  the  axis  of  the  body.  Extreme  length  of  horn 
(measured  by  callipers)  13  in. ;  greatest  distance  of  pair  apart  (mea- 
sured externally)  11  in. ;  tips  apart  7^  in. ;  girth  of  beam,  above 
frontal  snag,  2f  in. ;  length  of  skull,  inclusive  of  lower  jaw  in  situ^ 
lOf  in. ;  extreme  breadth  of  orbits  (posteriorly)  4^  in. :  upper  series 
of  molars  8  in. 

There  is  a  C.  bika,  Schlegel  (Ibuna  Japonica,  1. 17),  from  Japan, 
cited  by  Dr.  J.  E.  Gray  (P.  Z.  S.  1850,  p.  228),  and  thus  briefly 
noticed  by  him.  ''  Dark  brown ;  cheeks  and  throat  rather  paler ; 
rump  brown,  without  any  pale  spot ;  tail  pale,  white  beneath ;  hair 
harsh ;  horns  rather  slender,  with  a  basal  and  a  medial  snag,  and  a 
subapical  internal  one.'*  This  description  of  the  horn  suits  very  well 
the  Formosan  animal ;  but  the  size  is  unnoticed,  which  could  hardlj 
be  were  C.  sika.  to  be  comparatively  so  small  an  animal  as  C.  taoua.- 
Kus,  and  it  may  be,  judging  from  Dr.  Gray's  mode  of  describing  the 
horn,  that  the  Elaphine  type  of  ramification  is  a  degree  more  deve- 
loped in  the  Japanese  species.  He  does  not,  however,  mention  the 
age  of  the  animal  he  describes ;  and  it  is  quite  possible  that  it  may 
temporarily  represent,  at  a  certain  age,  the  particular  development  of 
horn  which  in  C.  taouanus  is  characteristic  of  maturity.  The 
colouring  described  may  very  well  be  that  of  the  winter  coat  of  the 
little  Stag  of  Formosa.* 

*  Mr.  Swinhoe  since  writes — "  A  Stag  has  iust  arrived  here  from  the  north, 
and  is  in  the  possession  of  a  gentleman  next  door  to  me.  It  stands  nearly  3  ft^ 
at  the  shoulder,  has  a  short  head,  and  horns  about  10  or  11  in.  long,  shaped 
thus  ***  Its  face  and  over  the  ejes  are  black,  neck  and  ears  blackish-grey. 
Median  line  of  back  black,  blending  on  the  sides  with  blackish  ohesnut.  Legs 
black,  getting  grey  towards  the  hoof.  Tail  and  buttocks  white."  Pretty  cleanj 
the  Siberian  Roe,  Oapdeolus  FY0ABaus,  (Pallas).  But  what  is  the  so  called 
*  Boebuck'  of  the  Amiir  territory,  noticed  in  the  '  Journal  of  the  Boyal  Geogra- 
phical Society,'  Vol.  XXVIII,  397  (1858)  ?—CbbvusWalughii,  or  a  kindred  sp^ 
eies  P  **  The  Roe-buck,"  we  are  told,  **  is  an  animal  resembling  the  Elk,  but  has 
a  smaller  body,  although  the  head  is  comparatively  larger  [!]  Its  flesh  is  saroury 
and  nutritious ;  but  the  principal  value  of  this  animal  lies  in  its  horns,  whicti 
cont>ain  at  a  certain  period  of  the  year — I  think  in  March — a  marrow  [!],  of 
peculiar  medicinal  properties,  which  is  highly  prized  by  the  Chinese,  who  at  the 
best  season  of  the  year,  pay  as  much  as  sixty  roubles  (91.  lOs.)  for  a  pair  of  good 
horns,"  &o.  &o.  This  animal  is  mentioned  in  addition  to  **  the  £lk,"  the  oommoa 
Roe,  and  others. 

Further  particulars  of  the  Chinese  Deer  have  again  since  been  received  from  Mr*. 
Swinhoe,  dated  Deo.  8th,  1869.  **  The  skull  I  sent  you,"  he  remarks,  **  was  that 
of  an  elderly  buck,  one  of  a  pair  in  the  possession  of  a  gentleman  here.    It  died 
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GEBvuLTia  BssTBSii,  (Ogilbj).  The  small  Chinese  Muntjac*  A 
skull  with  horns. 

Mahis  peitfapa-Ottla,  L.  Skull  and  flat  skin.  This  particular 
species  of  Pangolin  has  long  been  identified  as  an  inhabitant  of  China, 
and  was  obtained  by  Dr.  Cantor  in  Chusan.* 

while  in  his  care,  and  its  skin  was  so  worthless  that  I  did  not  keep  it.  The  doe 
IS  still  alive  and  in  good  health,  and  from  her  personal  appearance  I  observe  that 
your  surmise  as  to  the  summer  duration  of  the  white  spots  is  quite  correct. 
She  has  already  neturly  lost  all  the  white  marks.  I  hear  that  there  are  several 
more  of  the  same  species,  in  the  possession  of  a  Mandarin  here,  and  I  intend 
shortly  visiting  him  to  inspect  them.  As  far  as  I  have  yet  ascertained,  the  species 
is  purely  Formosan.  A  larger  Stag  replacing  it  in  Shantung  and  North  China 
with  large  branching  horns,  and  having  a  redder  coat  [t.  e.  summer  vesture]. 
This  other  species  I  am  assured  is  also  found  in  Formosa,  but  this  requires  con- 
firmation. The  small  Muntjao  (Ccbtulus  Bbeyebii),  *luna'  of  this  dialect,  is 
abundant  in  Formosa,  having  myself  met  with  it  tliere  and  seen  skins.  The 
other  Deer-skins  shewn  me  on  my  tour  round  Formosa  were  all  of  the  spotted 
speeies.  You  say  that  no  £laphine  Deer  are  found  [in  India]  south  of  the 
Himalayas.  Let  me  remark  that  this  Deer  is  from  Formosa,  where  I  have  seen 
mountains  covered  with  emno  in  sumtner;  and  it  is  most  probable  that  these 
animals  are  sold  by  the  savages  to  the  Chinese  settlers,  as  in  our  inland  tour  over 
the  hiUs  for  some  40  miles  we  met  none,  and  the  Chinese  spoke  of  them  as  com- 
ing  from  the  mountains,  and  of  their  skins  as  forming  articles  of  barter. 

**  We  have  a  Japanese  Deer  at  Amoy  with  horns  short  and  somewhat  lika 
those  of  the  Formosan.  It  is  not  so  elegant  as  mine,  shorter  in  the  legs,  about 
the  same  height,  and  of  a  far  more  Stag  aspect.  This  I  doubt  not  is  the  C.  BIKI. 
of  Schlegel,  but  what  our  large  northern  Stag  can  be  I  have  not  had  the  opportu- 
nity to  ascertam.  There  are  a  few  of  the  horns  of  the  Formosan  species  to 
be  got,  which  I  will  try  to  procure  for  you." 

*  The  Chinese,  like  the  natives  of  India,  class  the  Pangolin  as  a  fish,  and  it  is 
carious  that  both  people  approximate  it  to  certain  Carps.  Thus  in  India  this 
animal  is  known  as  the  Jungli-mdtch  (Jungle.fish),  or  Bdn  RoM  (Jungle  Bohi), 
in  reference  to  the  Bohita  vitloabis,  or  Cyprinue  rohita  of  B.  Hamilton.  In 
some  amusing  notices  of  Chinese  Natural  History,  published  in  the  *  Chinese 
Repository'  for  1838,  we  find  the  Pangolin  thus  described  (p.  48).  "  The 
Umg'le^,  or  '  Hill  Carp,*  is  so  called,  says  the  Pun  TsaoUy  because  its  shape  and 
appearance  resembles  that  of  the  le  or  Carp ;  and  since  it  resides  on  land,  in  caves 
and  hills,  it  is  called  Idngy  a  character  compounded  of  ^  fish,  joined  to  the  right 
half  of  iiufff  a  high  rocky  place.  It  has  by  some  been  termed  the  Lung-le,  or 
*  Dragon-carp,'  bMause  it  has  the  scales  of  the  Dragon  \  and  by  others  Chuen 
jt&ois  kSaSy  or  '  boring  hill-scales,'  because  it  is  the  scaly  animal  that  burrows  in  the 
hills :  the  last  name  is  the  one  by  which  the  creature  is  best  known  among  the 
people  of  Canton.  An  ancient  name  is  Shih  ling  gu  or  '  stony  hill*  fish,'  given  to 
It  because  the  scales  on  its  tail  have  three  corners  like  the  Ung  JcSa^  or '  water 
calthrops,'  and  are  very  hard.    This  animal,  for  which  the  Chinese  have  as  many 

gnonyms  as  some  anomalous  Perch  or  Hedgsarum^  is  the  Manis,  Pangolin,  or 
aly  Ant-eater,  and  is  often  seen  in  the  hands  of  the  people  of  Canton,  by  whon> 
it  ia  regarded  as  a  very  curious  *  muster.'  They  consider  it  as  '  a  fish  out  of  water,' 
ma  anomaly  irreconcilable  with  any  classification ;  and  in  the  standard  treatises  on 
Natural  History,  it  is  placed  among  the  CrooodUes  and  fishes."  Further  details 
are  given ;  but  I  pass  to  an  amusing  description  of  this  animal  by  the  old  Dutch 
traveller  Linsohoten,  translated  into  quaint  old  English.  He,  too,  describes  it  as 
**  a  strange  Indian  fish,"  caught  in  the  river  of  Goa, — '*  the  picture  whereof^ 
by  oommandment  of  the  Archbishop  of  that  city  was  painted,  and  for  a  wonder 
•eot  to  the  king  of  Spaine."  He  says : — ^  It  was  in  bignesse  as  great  as  a  middle- 
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sized  Dog,  with  a  snout  like  a  Hog,  Bmall  eyes,  no  eares  [the  particular  species 
has  a  small  ear-conch],  but  two  lobes  whore  his  eares  should  be ;  it  had  foure  feete 
like  an  Elephant,  the  tayle  beginning  somewhat  upon  the  backe,  broad  and  then 
flat,  and  at  the  Tery  end  round  and  somewhat  sharpe.  It  ranne  along  the  hall 
upon  the  floore,  and  in  every  place  in  the  house  snorting  like  a  Hog.  The  whole 
body,  tayle,  and  le^  being  covered  with  scales  of  a  thumbe  breadth,  harder  than 
iron  or  steel  [!].  We  hewed  and  lajed  upon  them  with  weapons,  as  if  men  should 
beate  upon  an  anvill,  and  when  we  strooke  upon  him,  he  rouled  himself  in  a  heape, 
head  and  feet  together,  so  that  he  lay  like  a  round  ball,  we  not  being  able  to 
judge  whether  he  closed  himself  together,  neyther  could  we  with  any  instrument 
or  strength  of  hands  open  him  againe,  but  letting  him  alone  and  not  touching 
him,  he  opened  himself  and  ranne  away,  as  I  said  before.*' 

So  little  is  known  of  the  mammalia  of  China  that  any  contribution  on  the 
subject  is  of  interest  to  zoologists,  There  is  an  animal  known  at  Shanghai  as  tho 
*  Musk  Cat,*  which  I  suspect  is  a  species  of  Marten  unknown  to  naturalists.  It 
is  thus  described  : — 

'*  A  beautiful  animal,  of  about  the  size  of  the  common  Cat,  but  longer  in  fonn  ; 
in  fact,  somewhat  resembling  the  Marten,  with  a  long  bushy  tail,  like  the  brush 
of  a  Fox.  Emits  an  exceedingly  powerful  and  by  no  means  disagreeable  musky 
odour.  Lives  in  holes  of  the  ground,  and  also  climbs  into  trees  and  bushes  in 
search  of  birds  and  their  nests.  Exceedingly  destructive  to  the  Pheasants  (Fita.« 
BIANVB  TOBQUATTTs)  whcu  sitting ;  and  is  much  hunted  by  the  natives  for  its 
fur.**  Bengal  Sporting  Magazine,  n.  s,  II,  642  (I8i5).  Probably  identical  with 
the  '*  large  Marten**  of  the  Amtlr  territory  noticed  in  Jawm,  Roy,  Oeogr,  8oe^ 
XXVIII  (1858),  p.  424. 

Again,  in  the  bird  class,  there  is  a  Chinese  Bustard  well  known  to  sportsmen 
from  Araoy  and  also  to  the  northward,  but  which  has  not  yet  been  systematically 
described,  so  far  as  I  can  learn.  The  following  is  a  notice  of  it  from  the  same 
paper,  p.  629. 

'*  A  species  of  Bustard,  somewhat  like  the  common  mottled  English  Turkey, 
only  smaller.  These  birds  are  generally  found  singly,  at  least  during  the  time 
we  were  there  (November  and  the  winter  months  being  the  season  in  which  we 
beat  for  them) :  they  are  exceedingly  shy  and  difficult  of  approach,  and  are 
usually  found  in  the  long  grass  and  fir-dumps :  they  seem  to  rise  with  difficulty, 
running  a  considerable  distance  preparatory  to  their  taking  wing,  during  which 
time  they  call  and  cackle,  which  seems  extraordinary,  as  they  are  generally  found 
as  odd  birds.*'  Mr.  Swinhoe  is  well  aware  of  the  existence  of  this  Bustard,  but 
hitherto  has  been  unable  to  procure  a  specimen,  on  account  of  the  estimation  in 
which  it  is  held  for  the  table. 

For  tlie  same  reason,  comparatively  few  skins  of  Bustards  are  preserved  any* 
where,  especially  of  the  larger  species ;  and  so  it  happened  that  the  Great  Bus* 
tard  of  Australia,  though  met  with  .even  by  Cook  and  repeatedly  mentioned  by- 
Flinders  and  other  early  navigators,  remained  unknown  to  European  naturalists 
until  Mr.  Gould's  visit  to  that  country !  Capt.  Cook,  it  may  not  be  remembered, 
on  his  first  voyage,  proceeding  northward  from  Botany  Bay,  landed  a  second 
time  on  the  continent  of  Australia,  a  little  to  the  south  of  the  Tropic  of  Capri* 
com,  and  there  he  shot  *'  a  kind  of  Bustard  weigliing  17  lbs.,**  and  named  the 
landing-place  Bustard  Bag  ! 

From  a  notice  published  in  the  'Journal  of  the  Boyal  Geographical  Society,' 
Vol.  XXVni,  148  (1858),  it  appears  that—"  Of  birds,  the  black  and  the  white 
Cockatoos,  bronze-winged  Pigeons  of  various  kinds,  and  the  Bustard  (or  '  wild 
Turkey*  of  the  colonists),  were  all  found  in  the  valley  of  the  Victoria,  but  they 
were  fdl  much  smaller  than  their  kindred  of  the  south."  Probably,  therefore,  dis- 
tinct  species,  according  to  the  common  acceptation  of  the  phrase,  or  such  as 
would  be  figured  as  different  species  by  Mr.  Gould. 

In  a  collection  of  Chinese  paintings  of  birds,  among  numerous  species  at  once 
recognisable,  was  one  of  a  very  fine  Bovasa  or  '  Bufied  Grouse,*  as  yet  unde- 
scribed.  The  collection  referred  to  was  taken  to  England  by  the  late  ViMOunt 
Hardinge. 
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AVES* 

C1BCU8 P    Female.  Affined  in  general  appearance  to  C.  js&u- 

61508178,  but  apparently  distinct.  Mr.  Swinhoe  writes — **  I  have  at 
last  succeeded  in  procuring  what  I  take  to  be  the  male  of  this  spe- 
cies, bluish-grey  on  the  wings  and  white  on  the  under-parts  with  a 
few  streaks.     C.  oyakeus  is  also  common  with  us. 

BuTso  yxTLeA.Bis,  Bechstein ;  B.  vulgaris,  var.  japonicus,  Tem- 
minck  and  Schlegel  (apud  Swinhoe),  though  why  so  distinguished  I 
cannot  perceive. 

H1LTD8  HSLAiroTis;  Haliaetus  melanotis,  Gray,  Hardw.  111.  Ind, 
Zooh  Like  M.  ootiitda,  Sykes,  but  having  a  stouter  beak,  and  the 
plumage  of  the  mature  bird  marked  with  pale  streaks  on  the  upper- 
parts. 

CYP8BLU8  —  P  Like  C.  affii^is,  Gray,  of  India,  but  with  the 
crown  and  tail  conspicuously  blacker,  and  the  tail  distinctly  sub- 
furcate. 

CoBTiTS  siKEirsis,  Gould ;  Horsfield,  Ind.  Mus.  CataL,  II,  556. 
Exceedingly  near  to  the  common  G.  culmutatub,  Sykes,  of  India, 
Burma,  and  the  Malayan  peninsula,  but  decidedly  larger,  and  I  now 
doubt  if  either  can  be  correctly  identified  with  0.  obievtalis,  Evers- 
mann,  of  Middle  Asia.t 

• 

•  For  other  Cbinese  birds  sent,  Tide  Vol.  XJLVllT,  p.  280. 

t  C.  osiXNTALis  is  thus  distinguished  by  Prof.  Eversmann  from  the  European 
C.  COBOHB,  of  which  latter  the  late  Dr.  Horsfield  notes  in  his  Catalogue  two 
ipecimens  from  Pushut,  and  also  C.  oobnix  from  Mesopotamia  and  Afgli&nistau  ! 

"  CoBTUB  COBONB.  Cteruleo  ater,  rortro  modice  acuminato,  lined  elevatd  hori^ 
tomiali  infra  nofvf,  tomiwn  in  rostri  medio  attingente. 

**  CoBvrs  OBISNTAUS.  C(Bru/eo-ater,  rottro  valido^  crassiusculo^  incurvo,  to^ 
ams  eoniinue  involvtitj  mandibulari  apice  recto,  epaiio  inter  nares  et  tomium  max* 
illare  roiundato.  Iced, 

**  Eiemplaria  mea  cireafluvium  Narym,  ultra  oppidam  Buchtarma,  occita  sunt.** 
(Addenda  ad  eeteberrimi  FaUatii  Zoographia/m  Bouo^aeicUicum.  Fatciculue  II, 
A.  J),  1841.) 

Orer  India  generally  and  CSeylon,  we  hare  only  C.  culminatus  and  C.  bflbv- 
TfWKB  i  the  latter  found  exclusively  where  there  is  a  considerable  human  popu- 
lation. It  is  only  of  late  years  that  C.  bplbndbvb  has  found  its  way  into  Ara- 
kan  ;  bat  in  Pegu  there  is  a  black  race  of  it,  and  a  nearly  black  race  of  it  in 
Ceylon.  Mr.  F.  Moore,  however,  describes  a  0.  tenuibostbis  from  Bombay. 
"  Plumage  above  glossv  purple-black,  palest  on  the  head,  neck,  back,  and  body 
beneath,  and  these  having  an  ashy  oast ;  forehead  jut- black,  and  contrastuig  with 
the  ashy  cast  of  plumage  of  the  crown.  Length  18  in.;  of  wing  12^  in.;  tail 
7  in. ;  bill  to  gape  2J  in. ;  and  tarso  2i  in.'' 

C.  C1TLXIKATUB  WO  have  received  from  Malacca,  where  it  co* exists  with  C. 
XAOBOBIITVOHO0,  Vieillot,  a  species  with  remarkably  long  and  slender  bill,  mea- 
Bluing  2|  iu.  to  gspo;  and  thu  again  appears  to  dilTer  from  C.  bnca,  Ilorsficld, 
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C.  TOBQITATUS,  Cuv. :  C.  pectoraliSy  Gould,  P.  Z.  S.  1836,  p.  18  ; 
C  dominicanus,  Bonap. ;  O,  dauricus  apud  G.  B.  Gray,  Qen.  Birds, 
II,  815. 

Pica,  mbdia.,  nobis :  P.  sericea,  Gould. 

Pabtis  hikob,  Temminck  and  Schlegel  (figured  in  Gould's  '  Birds 
of  Asia').  Like  P.  onrEBEUB,  Yieillot,  but  with  green  on  the  fore-part 
of  the  back. 

Lbucobioptboit  ca-NOBitm,  Sohiff.;  Tardus  eanorus,  I.  sinensis, 
et  Lanius  faustus,  L. ;  Oarrulax  sinensis  apud  Gray,  nee  G,  chi^ 
nensisy  nobis,  Catal.  No.  483,  which  is  a  Tenasserim  species,  doubtful 
if  likewise  inhabiting  China.     Fowchow. 

Gabbulax  pebsficillattjs,  (Gm.) 

TXMEKUCHTJS  CIKEBAOETJB,  (Tem.) 

Passsb  moktanus,  (L.),  var.  Although  alike  in  size  and  mark- 
ings, specimens  of  this  bird  from  different  regions  are  readily  distin- 
guishable. The  British  are  much  darker  ashy  underneath,  like  P. 
BOMESTiGiTS  as  compared  with  its  Indian  representatiye ;  those  from 
Arakan  are  considerably  more  rufous  on  the  back  ;  while  the  Chinese 
race  is  simply  whiter  underneath  than  the  European.  The  Sikhim 
race,  if  I  remember  rightly,  resembles  the  Chinese  one ;  while  speci- 
mens from  Singapore  and  Java  are  probably  like  those  from  Arakan. 
I  have  never  seen  this  bird  from  the  N.  W.  Himal&ya ;  and  the 
Afghin  P.  MONTAifTJS  of  Capt.  T.  Button  proved  to  be  P.  salici- 
COLTJS  (v.  hispaniolensis) .  Nevertheless,  in  Dr.  Horsfield's  Catalogue, 
examples  of  the  present  species  are  noted  from  Kandahar. 

EuspizA  FEBSONATA,  (Tem.)     Specimen  of  a  female. 

Alauda  oulgula  (P),  Franklin  ;  A.  coslivox,  Swinhoe,  'Zoologist,' 
p.  6723  (1859).  I  have  only  recently  seen  the  true  A.  malababica, 
Scopoli,  from  S.  India,  which  differs  from  A.  auLOULA  of  Bengal  and 


of  Java,  according  to  Mr.  F.  Moore's  description  and  admeasurementa  of  the 
latter. 

In  the  N.  W.,  the  true  British  Baven  (C.  cobax)  is  common  in  the  Punj&b 
and  Afghfiuist4n ;  but  is  replaced  by  a  still  larger  race  in  Tibet,  the  C.  tibkta- 
irns,  Hodgson.  In  Pesh&wur,  Koli&t,  Afghanisi&n,  and  Kashmir,  the  European 
Book  (C.  FBUOiLBGUs)  occur« ;  and  in  Kashmir  also  the  European  Jackdaw  (C. 
MONBDULa)  ;  but  the  Chinese  and  Japanese  Rook  (0.  pasthtatob,  Gould,)  is 
distinct,  and  also  the  Chinese  Jackdaw  (C  daubicus,  Pallas).  The  Uooded 
Crow  (C.  coBVix)  extends  eastward  to  Afghanistan,  and  the  European  Carrion 
Crow  (C.  COBONJi)  to  Pushut,  as  noticed  in  the  text. 
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Upper  India,  by  having  a  well  developed  pointed  crest,  as  in  thQ 
GilxriDjB.    An  Amoy  specimen  approximates  the  true  gulouia.. 

MoTAOiLLA  LX7GITBBIB,  Pallas  (spad  Swinhoe)  :  M.  lvzonibnsis  in 
winter  dress  apud  nos,  J.  A.  8.  XXYIII,  280 :  hut  very  like  M.  alba 
(vera)  in  winter  dress. 

LAimrs  soHACH,  Omelin. 

Detmoioa  sxTXirsiCAUDA,  Swinhoe,  n.  #.        ^  These  have   been 

Pbutia  BOiriTAKS,  Swinhoe,  n.  #.  I    described  by  Mr. 

Orthotomits  phtllobaphsus,  Swinhoe,  ft.  #.  [    Swinhoe    in    an 

OiSTicOLA  TiiinirABTJLAirs,  fi.  s,  (?)  J    article     on     the 

birds  of  Amoy  forwarded  to  the  Society  for  publication. 

MxBUiiA  MAKBABiirA,  Bonap. 

TirBDUS  BUFULUB,  Drapiez  (T,  modestus,  Eyton).  Var.  ? 

T.  BAITLIAS,  Tem.  et  Schl.,  Fauna  Japonica  (apud  Swinhoe).  To 
me  this  appears  to  be  a  mere  variety  of  the  last. 

PXTBOCOSSTPHrS  MAITILLSKSIS,  (Gm.) 

FBATiircouL  nrniOA,  nobis. 

EETTHBOBrXBHA  LBUOUBA,  (Gm.) 

ZAHTHOFTeiA  KABOissiKA,  (Tem.) :  Z.  chtysophfys,  nobis,  J.  A.  S, 
XYI,  124.  Male,  differing  from  the  female  described  (loc.  cit)  by  the 
mach  brighter  and  more  flame-coloured  tint  of  the  yellow  generally, 
which  on  the  chin  and  throat  is  of  a  deep  orange-colour ;  the  differ- 
enoe,  however,  being  far  less  than  in  the  sexes  of  Z.  trioolob,  (Hart* 
laub),  V.  Z.  leucophrye,  nobis,  of  the  Malayan  peninsula. 

CX7BBU0A(?)  OAHTILLAHS,  Swinhoe. 

AoBOOXTHAXXrs  KAGNIBOSTBIS,  Swinhoc,  ».  «. ;  SalicaHa  turdina 
orientalie,  T.  et  Schl.  (apud  Swinhoe). 

Phyllobcofub  stlticultbix,  Swinhoe,  fi.  #. 

Ph.  TEiTELLiPXB,  Swiuhoc,  n.  8, 

PsBiCBOCOTUB  ciNBBBUB,  Strickland,  foam.  Amoy. 

PiowoKOTUB  ATBICAPILLTJS,  (VieiUot),  apud  Lord  A.  Hay,  Atadr. 
Joum.  XIII,  pt.  II,  160  ;*  nee  jEgithina  atricapilla^  Yieillot,  which 
is  another  Ptchokotvs  from  Ceylon,  the  Sylvia  nigricapilla,  Drapiez, 
BMgula  aherrans,  nobis,  J.  A.  S.  XV,  287,  XVI,  272,  and  G.  me- 
ropinuBy  Bonap., — Levaillant,  Ow.  <r  Afr,  pi.  140,  where  much  too 
daOy  coloured).     The  Chinese  species  being  le    Oobe-mouche  a  iite 

*  If  I  mistake  not,  Mutoicapa  atrieapillxt  of  Yieillot  (nee  Lin.) 

o 
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noire  de  la  Chine  of  Sonnerat,  described  J.  A,  8,  XIV,  note  to  p. 
669,   also   ffcematomU  chrysorrhoideSy  Lafresnaje,  Bet),   Zool,  &c. 

1845,  p.  867,  and  P.  hmmorrhous  apud  Hartlaub,  Bev,  2dOol.  &c. 

1846,  p.  1.  I  have  no  means  of  determining  upon  which  of  the  two 
species  M.  Yieillot  first  bestowed  the  name  at&ioapillus  ;  but  as 
both  cannot  bear  it  in  the  same  genus,  I  propose  to  retain  atrioa- 
plLXiTJS,  (Yieillot),  for  the  Chinese  bird,  and  laaBiOAPiLLTJS,  (Drapier,) 
for  that  of  Ceylon.* 

P.  SINENSIS,  (Gmelin)  :  Tardus  occipitalis,  Tern. 
Obioltjs  chikensis,  Gmelin. 

HiATICULA  PHILIPPINA,  (Scopoll). 

Tbikga  alpika,  L.  ;  Tk.  subabquata,  (Gm.),  ap%td  nos,  XYIII, 
(280.) 

BnPHirs  CABoeA,  (Pennant). 

Abdeola  8PBCI0SA,  (Horsfield,  vera),  in  summer  and  winter  dress. 

Abdstta  sinensis,  (Gm.) 

Labus  pirscus,  L. 

L.  KiTTLiTZii  (?),  Bruch  :  Gavia  kittlitzh  (?),  Bonap. 

Thalasseus  pelicanoides,  (King)  :  Sterna  crisfata,  Stephens  (nee 
8wainson)  ;  ^S^.  velox,  Huppell.  Specimens  from  the  Bay  of  Bengal, 
the  Maldives,  and  from  China,  appear  to  be  perfectly  identical ;  and 
correspond,  90  far  as  can  be  adjudged,  with  Kiippell's  figure. 

Angus  stolid  a,  (Gm.) 

Podioeps  obistatus,  L.     "Winter  dress. 

P.  MiNOB,  Gm.  (or  P.  philippensis,  Gm.,  if  this  be  considered 
separable).    'Winter  dress. 

REPTILIA. 

Python  molubus,  (L.)  A  flat  skin,  more  than  13  feet  long 
without  the  head,  from  Formosa ! 

BuNeABUS  MULTiciNCTtrs,  nobJs,  n.  s.  Another  flat  skin,  obviously 
of  a  BuNGABUS,  nearly  affined  to  B.  pasciatus,  (Schneider) ;  but 
the  golden  bands  only  one-sixth  as  broad  as  the  black  bands,  and 
numbering  more  than  fifty  in  a  specimen  4  ft.  in  length  minus  the 
head.t 

•  The  late  Prince  of  Canino  proposed  the  generic  name  Mbbopixus  for  the 
Ceylon  species. 

t  Mr.  Swinhoe  writes,  Dec.  8th— «'  In  Davis's  *  Chine,'  11,  333,  mention  ie 
made  of  a  verjf  poi^touous  striped  black  and  white  Snake  hating  reached  England 
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MOLLUSCA. 
A  few  marine  and  fresh -water  shells,  alreadj  in  the  museum  with 
the  exception  of  a  small  Lymn^a.  and  a  minute  Flajtosbis. 

2.  From  E.  L.  Layard,  Esq.,  on  behalf  of  the  Government  Mu- 
seum, Cape-town. 

A  fine  collection  of  skins  of  mammalia  and  birds  ;  those  quite  new 
to  the  museum  being  here  distinguished  by  an  asterisk  prefixed. 

MAMMALIA. 

CYR0CIPUA.L1TS  POBCABITJS,  (Bodd.)  The  Cape  Baboon,  or  Chao>' 
AM.    Adult  male. 

*XAyTHABPYIA.  HOTTEKTOTA,  (Tem.) 

*M£eALOTlS  OAAMA.,  (A.  Smith). 

*Pbot£LES  obistatus,  (Sparrman).     Tail  wanting. 

•Gbnetta  tigbiita,  (Schn.)  2. 

*Hbbps8T£8  ichnuemon,  (L.)  :  Ickn.  Fharaonis,  Geoff. 

•H.  0A7FEB,  Wagner. 

*H.  PALVDOsus,  Cuv. :  Mangtuta  urinatrix,  A.  Smith. 

*Felis  8EBVAX',  Schreber. 

*F.  CAFBA,  Desmarest. 

^ZOBILLA  STBIATA,  (Shaw). 

*Chbt8O0HIi0BIS  HOLOSEBIOBA,  Llcht. :  Chr,  hoiteniota,  A.  Smith.* 
Xebus  8ET08TJB,  (Forster). 
^Gebbillus  apeb,  Gray.  2. 
*Mu8  PTJMILTJ8,  Sparrman,  2. 

BaTHTBBOTJS  MABITI11T78,  (Gm.)  3. 

from  Canton.  This  must  be  our  BaxaABira  which  you  propose  to  name  xulti- 
cnCTUB.  Its  Tenom  is  indeed  poisoDous,  and  a  gentleman  at  Swatow  was  nearly 
djing  from  the  effects  of  the  bite  of  one  that  had  concealed  itself  in  his  room. 
It  haunts  sewers  and  chinks  in  the  jetties  and  such  places,  where  it  subsists  on 
Bats.  It  is  not  by  any  means  common,  but  in  Tery  high  tides  the  OTcrflowing 
water  often  drives  these  animals  from  their  holes  and  lurking-pUces ;  but  they 
are  difficult  to  procure  as  the  natives  are  paid  to  attack  them.  It  is  called  here 
the  JPhd-ke-ka  and  How-noanchtoa  ('umbrella  snake').*'  I  should  say,  both 
from  the  name  '  Umbrella  Snake*  and  from  the  habits  indicated,  that  a  Cobra 
(Naia)  was  intended ;  and,  so  far  as  I  am  aware,  the  nearly  affined  Bunqabus 
Vabciatub  subsists  entirely  on  other  Snakes,  of  which  it  is  a  great  devourer ; 
henoe  it  is  styled  Sdjtdmp  by  the  natives  of  Bengal,  as  realizing  their  idea  of  the 
attributes  and  prowess  of  a  ruler ! 

*  A  species  previously  in  the  museum,  presented  by  Major  W.  S.  Sherwill  and 
considered  heretofore  as  Chi*.  HOiiOSSBicxA,  proves  to  be  Cni..  damaubnsxs, 
Ogilby,  /'.  Z.  8. 1838,  p.  5. 

0  2 
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*OeOBHT0HTJS  CAFBN8I8,  (Pollas). 
G.  OJiCUTIBUB)  (Licht.) 
*LePU8  8AXATILI0,  F.  GUF. 
*L.  CAPEKS18,  L. 

Hybax  GAFBirBi8,  Fallas. 

Obeotbagits  8ALTATBIX,  (Bodd.)-     *  Klip-springer.' 
^CaIiOTBAQUS  melanotis,  (Thunb.)  *  Grjs-bok.* 
•0.  TBAGULTJS,  (FoFst.)  *  Stein-bok.' 
*Eleotbagtjs  CAPBEOLU8,  (Thunb.)  *  Bej-bok.' 
*CephaIiOfhvs   gbimmia,  (L.)  apud  Gray  (mergenej  Blainville). 
« Duiker-bok.' 

•C.  HoiTTicoLUS,  (Thunb.)  '  Blau-bok.* 
Obyotebopus  capbkbis,  Geoffroy.    '  Aard-vark.' 

AYES. 

<^SeBPENTABIUS  8E0BBTABIUS,  (Soop.) 

TiNNUifCULUB  BUPicoLUBy  (Daud.)  2. 

•BUTEO  JACKAL,  (Daud.)  2. 

Bubo  (?)  haoulobtjs,  (Vieillot).  Identical  in  species  with  the 
Soro&li  specimen  correctly  referred  to  Bubo  (?)  africanue,  (Tem.),  in 
J,  A.  S.  XXIV,  298,  though  very  differently  coloured.  Mr.  G.  E, 
Gray  notes  this  species  both  from  S.  and  W.  Africa. 

8tbix  plamkba,  L. 

Ljehodok  nigeb,  (Tem.) 

TUBAOITS  PEB8A,  (L.) 

*GoByu8  0APEN8IS,  (Licht.) 

PYBOMELAirA  CAPEK8IS,  (L.)     Male  in  winter  dress. 

HXPHAiriOBNIS  AUBIFB01!rB>  (Tsm.) 

H. ?  With  yellow  crown  and  under-parts,  black  forehead, 

cheeks,  chin  and  throat;  upper»parts  greenish-yellow,  with  dusky 
Btri9 ;  wing-edgings  whitinh,  forming  two  cross-bands.    Wing  8|  in.* 

<^Sebikub  CANicoiiLiB,  (Sw.),  2.    *  Capo  Canary.' 

^^Alauda  hagnibostbxs,  (Stephens). 

^Agbodboka  BOBpiDA  (f  Buppell).    2.    Bill  shorter  and  hind- 


*  Perhaps  H*  VSLAKOTIS,  (Lafresnaye),  Mag,  de  2k>oL  1889,  pL  7  (which  I 
hare  not  for  referenoe)  ;  but  not  melanotia^  (Sw.),  which  =  psilsuitaxa,  (YieiUot)  j 
nor  molanoHa^  0u^rin,  hodU  Gujbjosi,  (}.  K.  Qnij. 
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cUw  longer  than  in  Buppell's  figure  of  his  Anthus  sordidus,  the 
Litter  also  rather  longer  than  in  specimens  from  Abjssinia  and  from 
the  Punjab  Salt  Range  (vide  J.  A,  8,  XXI Y,  258),  The  latter  are 
also  a  shade  more  rufescent,  have  less  distinct  pale  supercilia,  and  the 
penultimate  tail-feather  has  a  well  defined  pale  mark  at  tip,  which  is 
not  the  case  with  the  Cape  specimens. 

Laitius  collabis,  L.  2. 

TxLOPHOHTJs  BACBAjaai,  (Shaw). 

MSBTJLA.  OLiYAOKiL,  (L.) 
COLUKBA.  ABQUJlTBIX,  (L.)  2. 
MSA,  CAPSNSI8,  (L.) 

•Pteboclss  kamaqua,  (Gm.)  2. 

FBAKCOLniriTS  (ScHLOFTSBA)  AFEB,  (Latham.) 

Stbttthio  cahxlttb,  L.  Chick.  Also  imperfect  ^kin  of  a  superb 
wild-shot  male,  with  head  and  neck,  wing^,  and  tail ;  the  value  of 
which  at  Cape*town  is  £5. 

*Chobioti8  cbibtata,  (Sc.) :  Otis  kori,  Burohell.  Head  of  a 
specimen  weighing  25  lbs.  This  is  the  largest  of  the  Bustards,  and 
is  immediately  congeneric  with  the  great  Bustards  of  India,  Ara- 
buL,  and  Australia  respectively.  Fauw  (or  *  Peacock')  of  the  Dutch 
colonists. 

*(£DIG2rXlf UB  CAPBN8I8,  Licht. 
StxPHAEIXBIS  COBOITATA,  (L.). 

^HoPLOPTBBiTB  BPBOiosrs,  (Wagler). 

•ChABADBIVS  MABGDf  ATU8  (?),  Vieillot. 

*Rhxkchba  gapenbts,  (L.).  By  no  means  satisfactorily  distin- 
guishable from  Bh.  bbbgalenbib. 

FUUCA  OBISTATA,  6m. 

•PoBZAXTA  nesA,  (Omelin). 

*Labi78  (Gabiabub,  Bonap,)  paoificitb,  Lath.  Adult.  Bather 
Bmaller  than  the  Australian  species  figured  by  Gould  under  this  name, 
and  without  (?)  the  black  bar  on  the  tail.  Tail  mutilated.  The  late 
Prince  of  Canino  referred  Gould's  species  to  J.  GsoBOi,  King. 

PHAJfiTOB  J1TICBBBU8,  L. 

*Phalaobooobaz  CAPBN8I8,  (Sparrman). 

*HTPOLBirci78  MELABOGEKiB,  nobis,  fi.  s.  Very  like  H.  tabius, 
(Gm.,  Pi.  hffpoleucoe^  Gould),  of  Australia,  but  distinguished  by  its 
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black  cheeks  and  crest-feathers  IJ  iu.  long.    Wing  10^  in.    Tail  5  in. 
Bill  to  forehead  2yV  i^i-     Foot  4>  in.     From  the  *  Crozettes.' 

Chenalopex  ^gtptiaca,  (Gm.) 

Anas  flayirostbis,  A.  Smith  (A,  Buppelli,  nobis). 

QUBBQUEBBULA  EBYTHBOBUYKOHA,  (Gm.) 
PODICKPS  CBISTATUS,  L. 

Aptenodttes  Pennantii,  G.  E.  Gray. 
*Chbysocoma  catabbaotes,  (Gm.)  Feet  wanting. 

8.  From  Capt.  Hodge,  commanding  the  guard-ship  '  Sesostris/ 
at  Fort  Blair. 

Two  additional  collections  of  sundries  from  that  locality.  The  list 
of  Andam&nese  mammalia  is  now  extended  to  five  species  ;  viz. 

Pabadoxubus  musanga  (?  Marsden),  v.  typw  (?),  F.  Cuvier. 
Skull  and  other  bones  of  a  very  aged  individual,  having  naturally  lost 
all  of  its  true  molars  and  most  of  its  prse-roolars,  and  the  sockets  of 
most  of  those  of  the  lower  jaw  being  completely  closed  up  by  depo- 
sition of  bone ;  a  single  root  only  remains  of  three  of  the  upper  prse- 
molars  respectively,  and  three  prsd-molars  remaining  in  the  lower  jaw 
are  worn  away  nearly  to  their  bifurcation.  The  bones  of  the  skull 
and  face  had  long  been  completely  united.  The  incisors,  also,  had 
been  naturally  dropped,  save  the  outermost  above,  which  is  almost  wora 
to  the  root ;  and  the  canines  are  excessively  abraded,  but  what  remains 
of  them  is  remarkable  for  extraordinary  size,  considerably  exceeding 
those  of  the  common  P.  musanqa  of  Bengal,  <&c.  This  disposes  me 
to  hesitate  in  identifying  the  species  positively,  though  in  other 
respects  the  size  and  form  of  the  skull  accord  satisfactorily  with  P. 
MTJSANQA.  Dr.  Gray,  in  his  British  Museum  catalogue,  and  the 
late  Dr.  Horsfield,  in  his  catalogue  of  the  specimens  of  mam- 
malia in  the  India-house  museum,  regard  the  Malayan  P.  mxjsakga 
and  the  Indian  P.  ti/pus,  F.  Cuv.,  as  distinct  species ;  but  in  Lower 
Bengal  this  animal  varies  much,  some  individuals  being  without 
markings  and  others  being  marked  very  strongly  and  undistinguishably 
from  the  Malayan  specimens  in  our  collection.  It  inhabits  the  whole 
eastern  coast  of  the  Bay  of  Bengal  and  Malacca  Straits ;  and  as  it 
is  quite  impossible  to  distinguish  many  Bengal  specimers  from  ordi- 
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Darj  Malacca  specimens,  I  have  no  hesitation  in  following  Dr.  Cantor 
in  regarding  them  aB  one  and  the  same  species. 

The  Andaman  animal,  with  its  extraordinarily  large  canines,  may 
prove  to  be  different ;  but  it  is  likely  that  we  shall  soon  receive  a 
skin  of  it,  that  would  help  to  decide  the  question.  It  is  the  species 
which  has  been  lately  noticed  in  various  Indian  Journals  as  "  a  sort 
of  Mungoose'*  and  "  a  kind  of  wild  Cat ;"  and  it  is  the  only  one  as 
yet  discovered  in  the  Andamdn  islands  appertaining  to  the  Linnsan 
order  Fera. 

Mrs  (LEGOADii  P)  ANBA^ANEKSiB,  nobis,  fi.  «.  The  indigenous  Bat 
of  the  Andamins, — a  gigantic  representative  of  the  group  Leggada, 
Gray,  founded  on  the  Mus  flatythbix,  Bennett,  and  M.  lbfidub, 
Elliot,  and  to  which  my  M.  sriNTJLOSus  (J.  A.  8,  XXIII,  734),  ob- 
tained both  in  the  Pdnj^b  and  in  S.  Malabar,  is  likewise  referable. 
Size  about  half  that  of  full-grown  Mus  becumaktjs,  with  tail  fully 
as  long  as  in  that  species  ;  the  colour  of  the  upper-parts  a  shade  or 
two  darker,  and  of  the  lower-parts  pure  white.  Form  more  slender, 
and  the  limbs  proportionally  less  robust,  than  in  M.  decumanhs. 
Fur  much  coarser  and  conspicuously  spinous,  with  a  few  long  black 
fine  hairs  intermixed  ;  passing  the  hand  along  the  fur  in  a  backward 
direction,  a  very  audible  crackling  sound  is  produced.  The  flat  spines 
are  similar  in  character  to  those  of  my  Prickly  Dormouse  from  Mala- 
bar (Plataoanthomts  lasitjbus,  J,  A.  8.  XXVIII,  289),  but  are  very 
much  weaker  ;  and  the  fur  of  the  under-parts  is  soft.  In  fact  this  species 
IB  a  magnified  representative  of  M.  spikuxostjs,  but  with  the  rodent 
tusks  proportionally  much  more  robust ;  the  two  holding  the  relation- 
ship of  Bat  and  Mouse  towards  each  other.  Length  8  or  9  in.,  and 
tail  equal  to  the  head  and  body;  hind-foot  with  claws  1^  in. :  ear- 
conch  (posteriorly)  J  in.  Length  of  dorsal  spinous  fur  |  in. ;  the 
spines  being  whitish  on  their  basal  half,  and  there  is  a  soft  dark 
ashy  felt  below  the  surface. 

Mtjs  ifAlTBi,  Gray.  Taken  from  the  stomach  of  a  venomous  Snake, 
from  Port  Blair ;  but  too  far  softened  by  digestion  to  permit  of  the 
species  being  determined  with  absolute  accuracy.  (A  good  specimen 
has  since  been  received  entire  in  spirit.) 

Sus  akdamakensib,  nobis  (J.  d.  8,  XXVII,  267,  XXVIII,  271). 
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A  nearly  perfect  skeleton  of  an  adult  boar ;  the  tail  being,  howerer, 
unfortunately  again  deficient.* 
Halioobs  iNDicuSy  Owen,  vide  (J.  A.  S.  XXVIII,  271. 

*  Since  mounted ;  and  the  height  at  the  Bhonlder  is  19  or  20  in. — Can  this  be 
the  species  noticed  in  Binglej's  HiHory  of  Quadrupeds,  as  an  inhabitant  of 
SumlUira,  and  which  oertainiy  cannot  be  the  Sub  tittatxtb,  S.  Miiller,  which  ia 
the  only  species  of  wild  Swine  at  present  recognised  as  inhabiting  t)iat  island, 
being  also  found  in  Jaya  and  Banka  ?  For  an  enumeration  of  the  wild  Swine 
of  the  archipelago,  vide  J,  A.  8.  X^YH,  268. 

'*  A  species  of  wild  Hog  in  Sumatra,  of  a  grey  colour,  and  smaller  than  the 
EngUsh  Swine,  frequents  the  impenetrable  bushes  and  marshes  of  the  sea^ooast ; 
they  associate  in  herds,  and  live  on  crabs  and  roots.  At  certain  periods  of  the 
year  they  swim  in  herds,  consisting  of  sometimes  1000,  from  one  side  of  the 
river  Siak  to  the  other  at  its  mouth,  which  is  three  or  four  miles  broad,  and  again 
return  at  stated  times.  This  kind  of  passage  also  takes  place  in  the  small  islands, 
by  their  swimming  from  one  to  the  other.  On  these  oecasions  they  are  hunted 
by  the  Salettians,  a  Malay  tribe,  residing  on  the  ooasts  of  the  kingdom  of  Siak. 

**  These  men  are  said  to  smell  the  Swine  long  before  they  see  them,  and  when 
they  do  this  they  immediately  prepare  their  boats.  They  then  send  out  their 
Dogs,  which  are  trained  for  this  kind  of  hunting,  along  the  strand,  where,  by 
their  barking,  they  prevent  the  Swine  from  coming  ashore  and  concealing  them* 
selves  among  the  bushes.  During  the  passage  the  boars  precede,  and  are  followed 
by  the  females  and  young,  all  in  regular  rows,  each  resting  its  snout  on  the  rump 
of  the  preceding  one.  Swimming  thus  in  close  rows,  they  present  a  singaUr 
Appearance. 

*'  The  Salettians,  men  and  women,  meet  them  in  their  small  flat  boats.  The 
former  row  and  throw  large  mats,  made  of  the  long  leaves  of  the  Pa$idamus 
odoraiisnma,  interwoven  through  each  other,  before  the  leader  of  each  row  of 
Swine,  wliich  stUl  continue  to  swim  with  great  strength,  but  soon  pushing  their 
feet  into  the  mats,  they  get  so  entangled  as  to  be  either  disabled  altogether  from 
moving,  or  only  to  move  very  slowly.  The  rest  are,  however,  neither  alarmed  nor 
disconcerted,  but  keep  close  to  each  other,  none  of  them  leaving  the  position  ia 
which  they  were  placed.  The  men  then  row  tdwards  them  in  a  lateral  direction  ; 
and  the  women,  armed  with  long  javelins,  stab  as  many  of  the  Swine  as  they  can 
reach.  For  those  beyond  their  reach  they  are  furnished  with  smaller  spears, 
about  six  feet  in  lengtli,  wliich  they  dart  to  the  distance  of  thirty  or  forty  feet 
with  a  sure  aim.  As  it  is  impossible  for  them  to  throw  mats  before  all  the  rows, 
the  rest  of  these  animals  swim  off  in  regular  order,  to  the  places  for  which  they 
had  set  out,  and  for  this  time  escape  the  danger ;  and  the  dead  Swine,  floating 
around  in  great  numbers,  are  then  pulled  up  and  put  into  larger  boats,  which 
follow  for  the  purpose. 

"  Some  of  these  Swine  the  Salettians  sell  to  the  Chinese  traders  who  visit  the 
island ;  and  of  the  rest  they  preserve  in  general  only  the  skins  and  fat.  The 
latter,  after  being  melted,  they  sell  to  the  Maki  Chinese ;  and  it  is  used  by  the 
common  people  instead  of  butter,  as  long  as  it  is  not  rancid,  and  also  used  for 
burning  in  lamps,  instead  of  cocoa-nut  oil." 

I  have  somewhere  read  a  similar  account  of  the  habits  of  S.  papueksis. 

Of  the  large  Indian  Hogs,  I  am  now  satisfied  of  the  existence  of  three  well 
marked  races,  or  species,  which  are  quite  as  distinct  from  each  other  as  are  the 
various  spedes  of  the  archipelago,  figured  and  described  by  Dr.  S.  MtiUer  and 
others. 

One  is  the  proper  Bengal  boar,  found  also  in  Kut^,  which  is  by  far  the  moat 
powerful,  as  shewn  by  the  entire  skeleton,  and  which  has  the  longest  and  most 
formidable  tusks  of  any,  the  lonrer  commonly  protrudmg  from  the  socket  from 
a  to  8 1  in.  over  the  curve.     It  is  specially  distinguished  by  the  breadth  of  its 
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Of  birds,  fifteen  additional  species  have  been  added  to  the  sixteen 
mentioned  in  p.  272  et  seq.  and  p.  412  ;  but  as  yet  we  have  hardly 
made  a  beginning  with  the  ornithology  of  the  Andam&ns. 

Of  new  species,  the  most  notable  is  a  saperb  large  black  Wood- 
pecker of  the  division  Mullsiupicus  of  the  late  Prince  of  Canino 
(HemUophui,  Swainson). 

M.  HoDOEi,  nobis,  n.  9,  Wholly  black  in  both  sexes,  except 
the  crown,  occiput,  and  moustaches  of  the  male,  which  are  vivid 
crimson  as  usual,  and  the  occiput  only  of  the  female.  It  is  smaller 
thanM.  HososoHn,  (Jerdon),  of  Malabar,  or  M.  jatenbib,  (Horsfield)^ 
of  the  Malayan  peninsula  and  more  western  islands ;  the  closed  wing 
measuring  but  7i  in.,  the  middle  tail*feathers  6  in.,  and  the  beak  to 
Carehead  If  in, 

Authvs  BirvosuPisciLiABis,  nobis,  n,  $,;  A,  pratemii  apud  nos, 
J.  A,  S.  XXIV,  473,  from  Pegu.    Like  A.  fsatekbis,  but  with  the 

oeeipital  plaae,  which  ii  2  to  2i  in.  where  narrowest,  and  by  the  shortneea  of  the 
tail,  which  numbers  only  18  or  14  vertebre.    This  may  be  distinguished  as  8. 

BI1IOALB5BIB,  noblS. 

Another  is  the  ordinary  S.  iirnioxTS,  Gray  fS,  orittatuiy  Wagler),  as  noticed  by 
Dr.  Gray  from  the  Madras  Presidency ;  it  being  found  oyer  the  whole  of  India, 
the  highlands  of  Oejlon,  and  also  in  Arakan,  but  I  cannot  pronounce  on  its  diffu- 
sion farther.  It  is  likewise  an  inhabitant  of  Lower  Bengal,  aa  we  have  a  stuffed 
specimen  of  a  particularly  fine  boar  of  this  race  that  was  speared  near  Calcutta. 
The  domestic  Figs  of  India  appear  to  be  mainly  (if  not  wholly)  derived  from  it* 
The  entire  skeleton  is  conspicuously  less  robust  than  in  the  preceding,  the  tusks 
less  developed,  the  lower  rarely  projecting  2|  in.  from  the  socket ;  the  occipital 
nlane  where  narrowest  rarely  exceeds  If  in.,  and  the  tail  is  conspicuously  much 
longer,  consisting  of  about  20  vertebne.  We  have  the  skull  of  a  sow  of  this 
noe,  which  has  the  fully  developed  tusks  of  the  boar, — of  course  a  rare  anomaly. 

The  third  b  the  species  with  rery  elongated  skull  and  narrow  occipital  plane^ 
where  narrowest  1  in.  only,  inhabiting  the  lowlands  of  Ceylon,  which  I  denomin- 
ated 8.  ZBTLAVBHBis  in  J.  A.  S.  XX,  173,  and  which  msy  also  be  S.  avfikis. 
Gray,  from  the  Nilgins,  mentioned  in  the  lAst  of  the  Ottedogical  Specimens  i»  the 
CoUeeUan  ^f  the  JBritish  Mueewm^  where  S.  indicub  is  cited  from  the  Nepal  hills 
and  t4Braif  and  also  Malabar. 

I  have  no  skidl  of  an  European  wild  Boar  for  comparison,  but  judging  from 
Blainville's  figures,  our  S.  nrnious  approximates  it  more  nearly  than  S.  bbnga- 

USSIS  or  S.  ZXYLANX1I8I8. 

In  the  new  Bussian  territory  of  the  Am^r,  it  appears, — "  Of  Cattle  or  Horses 
few  were  seen,  but  many  8wtne  of  a  peculiar  hind,  and  Fowls."  Joum,  Hoy, 
Geogr.  Sac.  XXVIII  (1858),  p.  881.  Wild  Hogs  are  found  at  all  elevations  in 
the  Himalaya,  and  generally  over  Asia.  Those  of  Indo-Ohina,  China,  and  the 
Malayan  peninsula  require  to  be  carefully  examined.  As  many  as  three  species 
are  reported  to  inhabit  the  plain  of  Mesopotamia.  Wood,  in  his  Journey  to  the 
Somree  of  the  Oxusy  remarks  that — **  Descending  the  eastern  side  of  Junes  Da- 
rah,  our  march  was  rendered  less  fatiguing  by  following  Hog-tracks  in  the  snow. 
8o  numerous  are  these  animals,  that  they  had  trodden  down  the  snow  as  if  a 
laige  flock  of  Sheep  had  been  driven  over  it/' 
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Bupercilium  and  moustachial  fitreak  of  a  rudil j  rust-colour.  Closed 
wing  di  in.9  tail  2i  in.,  and  bill  and  hind-claw  as  in  A.  PB^TXHSiSy 
of  which  it  may  be  regarded  as  a  local  variety  or  sub-species. 

OsEOCiKCLA  nrrBAHABeiHATA,  nobis,  n. «.  Uniform  dark  olive 
above,  with  conspicuous  pale  rufescent-whiti^h  supercilia,  and  light 
rufescent  spots  tipping  the  wing-coverts ;  beneath  pale,  inclining  to 
rufo-fulvous  on  the  breast  and  front  of  the  neck,  pure  white  at  centre 
of  belly  ;  the  lower  tail-coverts  dark  olive  largely  tipped  with  white ; 
each  feather  of  the  lower-parts,  except  on  middle  of  throat  and  of 
belly,  somewhat  narrowly  tipped  with  the  colour  of  the  back ;  outer 
caudal  feathers  successively  more  largely  tipped  with  dull  white* 
though  even  on  the  outermost  these  white  tips  are  but  slight.  The 
usual  Obeocincla  markings  on  the  inner  surface  of  the  wing.  Bill 
dusky,  and  legs  pale  corneous.  Closed  wing  4f  in. ;  tail  3^*  in.,  its 
outermost  feathers  i  in.  shorter  than  the  middle  pair ;  bill  to  gape 
1-^^  in. ;  tarse  1-^^  in.  Short  first  primary  \  in.  long,  the  second 
equalling  the  fourth  and  a  little  shorter  than  the  third.  This  bird 
approximates  the  female  of  Mebula  Wabdii,  Jerdon. 

Three  other  species  of  true  Thrushes  inhabiting  the  Andamins  are 
— TrBDtJs  BUFULUS,  Drapiez  (modestus,  Eyton),  Geocichla  tkso- 
TATA,  nobis,  and  Petrocosstphtjs  pakdoo.  The  following  have  like- 
wise to  be  added, — Mebops  philippinus,  L.,  Lanius  ph-sxicubus, 
L.,  Abtjndinax  oiiTACEVs,  nobis,  Feuiobocotusspeciosvs,  (Lath.), 
HiBUNDO  bustiga,  L.  (juv.),  OsMOTBEBOK  CHLOBOPTEBA,  nobis  (here- 
tofore only  known  from  the  ^icobars),  Chalcofhaps  ii^niCTJS  (iden* 
tical  with  the  Indian  race,  but  different  from  a  pair  received  from  the 
Nicobars,  which  seem  to  be  Ch.  mabi^,  C.  L.  Bonap.)  ;  Thalassevs 
AFFiNis  (Sturna  affinis,  Raffles,  St,  hengalensis,  Lesson,  &c.),  and 

ONTNOCHOPaiON  ANASTH^TUS,  (Scopoli). 

The  Edolius  of  the  Audam&ns  appears  to  be  constantly  a  little 
larger  than  Malayan  peninsula  specimens,  with  more  tendency  to 
shew  a  rudimental  frontal  crest ;  this,  however,  is  less  developed  than 
in  Burmese  and  Tenasserim  specimens. 

Of  Temenvghus  ebythbopygius,  nobis,  I  have  seen  no  Andaman 
example  yet  with  distinctly  rufescent  upper  tail-coverts. 

The  black-naped  Oriole  I  think  will  prove  to  be  OBiOLrs  cobonA'* 
TUB,  Sw.  (hippocrepis,  Wagler),  being  quite  distinct  from  that  of  the 
neighbouring  Nicobai'  islands,  0.  magboubus,  nobis. 
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The  Dhdyal  (Oofstchits  saulabib)  is  common,  and  differs  in  no  re- 
spect from  thai  of  Bengal  and  of  India  generally,  ae  distinguished  froni 
the  larger  race  of  W.  Malasia ;  hut  the  Skdma  (Kittaoincla.  albi* 
TENTBis,  nohis,)  has  much  the  appearance  of  being  a  fertile  hybrid 
between  E.  macboxtbus  and  Copstchub  baulabis  1    In  several  spe^ 
cimens  of  it,  however,  I  can  detect  no  variation  whaterer,  nor  transi- 
tional examples  variously  intermediate ;  and  the  female  more  nearly 
resembles  the  male  than  in  K.  maoboubub.     I  have  a  fine  healthy 
pair  of  the  Andaman  Shdtna  alive,  and  the  male  is  a  fair  songster, 
with  some  very  deep  notes  alternating  with  some  shrill  and  verj- 
BhSyalAike  notes ;  and,  so  far  as  I  have  heard  as  yet,  the  song  is 
more  broken  or  delivered  in  snatches,  like  that  of  the  Dhdyal,  orlesa 
continaous  than  in  the  common   Shdma.     The  bird  is   also  rather 
htfger,  with  the  bill  somewhat  larger  in  proportion ;  but  I  doubt 
if  any  practised  ornithologist  would   hesitate  about  classing  it   in 
EiTTAOnrcLA  rather  than  in  Copstchub.  There  is  a  third  Shdma,  with 
a  whitehead  (as  I  am  informed),  in  Borneo  (K.  Stuioklaitdi,  Mottley 
and  Dillwyn)  ;  and  a  fourth  species  exists  in  K.  LnzoiaEtrsiB,  (Kit« 
tiitz),  of  the  Philippines.     The  female  of  the  Andamin  Shdma  is  of 
a  duller  colour  than  the  male,  especially  on  the  wings  and  breast, 
which  latter  is  glossless  black;  tail  also  shorter;   and  the  legs  in 
both  sexes  are  carneous. 

Of  reptiles,  the  marine  Teetudinata  of  the  Bay  occur  of  course ; 
but  we  have  only  received  a  very  large  skull  of  the  common  '  Logger- 
bead'  Turtle  (CAOUAirA  olitaosa),  a  species  whicli  is  common  towards- 
the  mouths  of  the  Gangetic  streams,  and  is  often  eaten  here  for  the 
true  edible  Turtle  (restricted  Chblonia)  ;  and  here  I  may  remark 
that  I  once  received  a  young  living  '  Hawk's  bill'  or  tortoise-shell 
producing  Turtle  (Cabstta  imbbicata)  from  the  interior  of  thej 
Sandarb&ns,  which  1  kept  alive  for  many  months  in  fresh  water., 
The  '  Loggerhead*  skull  from  the  Andamans  measures  %\  in.  long,, 
inclusive  of  occipital  projection,  and  4i  in.  in  extreme  breadth. 

Of  the  Lorieaia  or  Crocodiles,  it  does  not  appear  that  any  have 
yet  been  observed  about  the  islands. 

or  Faranida,  a  Utdbosaubus  quite  similar  to  one  before  received 
^m  the  Nicobar  group.  I  can  perceive  no  difference  from  the 
common  li.  baltatob,  (Laurenti)  r.  Varanue  bivitiatuM,  (Kuhl),  ia 

P  2 
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structure ;  but  it  wants  the  pale  neck-streakB  and  body  and  caudal 
lings  of  ordinary  H.  baltator  of  Bengal,  Ceylon,  &c.,  while  the 
upper-parts  are  freckled  throughout  (save  on  the  head)  with  white 
scales  and  tips  of  scales  interspersed  among  the  black  scales,  more 
copiously  on  the  tail,  and  tending  to  form  close  and  narrow  transverse 
lines  on  the  sides.  I  have  never  seen  this  marking  in  specimens  of 
true  H.  BALTATOB  obtained  elsewhere  ;  and  it  may  be  remarked  that 
this  species  commonly  attains  the  dimensions  assigned  by  Dr.  Gray 
to  bis  Australian  H.  GiOAiTTJsira,  vias.  78  in.  We  have  examples  of 
that  length  both  from  Lower  Bengal  and  from  Ceylon ;  and  the 
occurrence  of  this  reptile  in  Ceylon  is  the  more  remarkable,  as  it  does 
not  appear  to  have  been  hitherto  observed  in  the  peninsula  of  India. 

No  Seincida  have  yet  been  received. 

Of  Oeckoiida,  two  species,  both  of  which  appear  to  be  undescribed. 

PHST.SUMA.  AiTDAKANiSNBE,  nobis,  4».  «.  Piffers  from  Ph.  oefedia. 
jruM,  (Peron),  of  the  Mauritius,  by  having  a  rather  (yet  distinctly) 
less  obtuse  muzzle,  which  is  conspicuously  longer  from  the  eye  to  the 
nostril ;  the  auditory  orifice  is  also  much  smaller,  and  round  instead 
of  oval ;  and  the  pattern  of  the  markings  of  the  dorsal  surface  is 
different.  In  Ph.  CKPEDiAirnM,  there  are  two  sub*lateral  pale  lines, 
with  intermediate  pale  spots  more  or  less  irregularly  disposed ;  m 
Ph.  avdamanekse,  there  are  no  sub-lateral  lines,  but  a  mesial  one 
commencing  on  the  nape  and  continued  half-way  along  the  back,  the 
rest  of  the  upper-parts  being  sprinkled  with  numerous  spots  whioh 
appear  to  have  been  bright  red  or  orange  ;  the  pdlettee  at  the  tips  of 
the  toes  are  pale  in  the  Mauritius  species,  dark  in  the  other ;  and  I 
can  distinguish  no  femoral  or  pne-anal  pores  in  Ph.  AiTDAHAKEirBE, 
but  a  fold  of  skin  in  place  of  them  along  the  thighs :  in  Ph.  cbpe- 
DiAirmff  the  femoral  pores  are  continued  to  meet  the  opposite  Beries, 
at  an  angle  which  completes  a  triangle  with  the  transverse  vent.  On 
the  chin  of  our  present  species,  there  is  a  series  of  five  plates  of  equal 
size  and  larger  than  the  rest,  anteriorly  adjoining  the  labial  plates. 
Length  of  head  and  body  2  in. ;  the  tail,  which  had  been  renewed, 
l*in. 

There  can  be  no  hesitation  in  referring  this  Gecko  to  Phslbuka^ 
Gray,  though  the  former  has  hitherto  been  known  t</exist  only  in  Ma* 
dagascar  and  the'Mascarine  islands.  The  other  appears  to  be  a  new 
form  altogether : — 
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PuELLVLA,  nobis,  n.  «.  Aspect  of  a  Heiodactyltts,  but  with  no 
dilated  palette  on  the  toes,  which  are  distinctlj  ribbed  excepting  on 
the  ungainal  phalanges.  No  femoral  or  prss-anal  pores,  but  a  large 
raised  glandular  space  at  the  base  of  the  thighs  underneath,  divided 
bj  a  alight  median  groove  on  the  anterior  half,  which  deepens  to 
form  a  large  glanduloua  oavitj  on  the  posterior  half,  the  labia  of 
which  are  covered  with  scales  larger  than  the  rest ;  this  structure 
being  much  less  developed  in  the  female  sex.  A  very  remarkable 
feature,  for  a  Gecko,  consists  in  a  distinct  rudimentary  dorsal  crest ; 
and  there  is  also  a  lateral  fold  of  skin  from  the  fore  to  the  hind  limbs, 
dividing  the  scales  of  the  back  from  those  of  the  belly,  and  another 
such  fold  margining  the  thighs  anteriorly.  The  pupils  of  the  eyes 
dose  vertically. 

P.  BiTBEDA,  nobis,  ft.  9,  Back  and  limbs  above  covered  with  mi- 
nute tubercles,  and  also  thickly  studded  with  tubercles  of  a  larger  and 
uniform  size,  the  former  requiring  a  lens  for  their  easy  detection  ;  on 
the  tail  are  few  only  of  the  larger  kind,  and  those  disposed  in  trans- 
verse series  on  its  basal  half:  scales  of  the  head  minute  and  uniform, 
those  of  the  throat  very  minute,  and  those  of  the  lower-parts  small 
and  uniform,  save  on  the  borders  of  the  glandulous  fissure,  where  they 
are  a  little  larger ;  on  the  lower  surface  of  the  tail  the  scales  are  also 
larger.  Bordering  the  lower  labial  shields  in  front  are  four  large 
plates,  the  medial  of  which  exceed  the  outer  in  size.  Colour  of  the 
fresh  animal  very  ruddy,  a  hue  which  soon  disappears  by  exposure  to 
the  light  in  spirit.  In  the  stronger-marked  specimens  a  dark  line 
passes  backward  from  the  eye,  and  meets  its  opposite  upon  the  occi- 
put ;  this  Y-like  marking  being  succeeded  by  one  or  two  others  like  it, 
and  there  are  irregnlar  narrow  transverse  bands  throughout,  com- 
posed of  black  tubercles  interspersed  among  the  rest,  and  a  series  of 
broad  dark  annuli  on  the  tail.  Length  about  5  in.,  of  which  the  tail 
is  half.  A  common  species  at  Port  Blair.  The  young,  2  in.  long, 
show  some  white  specks  on  the  neck,  and  the  labial  plates  are  alter- 
nately dark  brown  and  white.  This  is  abo  seen  in  the  adults,  but 
less  conspicuously. 

Of  A^amida,  a  species  of  Tiaba,  D.  and  B. 

TiAAA  avBoaiSTATA,  nobis,  n. «. :  DiiiOPHTBirs  apud  nos,  J.  A.  8, 
XXYUI,  275.  Occiput  and  nape  with  a  low  crest,  and  merely  a  slight 
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serrated  ridge  along  the  back  :  gular  pouch  in  the  males  only,  coyered 
with  small  keel-less  scales  of  equal  size ;  the  other  scales  of  the  lower- 
parts  conspicuously  carinated ;  those  of  the  upper-parts  minute,  arrang- 
ed in  irregular  transverse  series  (as  best  seen  by  aid  of  a  lens),  their  keels 
presenting  a  tubereulated  appearance  except  towards  the  ridge  of  the 
back  :  a  row  of  about  ten  large  tubercles  on  each  side  commencing  from 
the  occiput.  Colours  various,  but  fugitive  in  spirit ;  the  young  being 
much  speckled  and  reticulated  with  greyish-black,  and  the  full-grown 
mostly  plain,  with  dark  bands  on  the  tail  more  or  less  distinct. 
Length  12  in.,  of  which  tail  8^  in.     Common  at  Port  Blair. 

Of  Snakes,  we  have  received  five  harmless  and  two  venomous  species. 
The  former  are — 

Ltcopon  attlicus,  (L.).     Uniformly  coloured  variety, 

DENDnoFHiB  PiCTUS,  (Gm.).     Some  beautiful  varieties. 

DiFSAB  HEXAQONOTTJS,  uobis,  J.  A,  S.  XXIV,  360.  Several  young 
specimens.    The  adult  remains  to  be  described. 

Hebpstodbyas  pbasikus  ;  Coluber  prasinite,  nobis,  J,  A.  8, 
XXIII,  291.  Large.  Also  inhabits  the  base  of  the  Uimal&ya,  As^m, 
Tenasserim,  &c. 

Cebbebub  bokfobmib,  (Schneider). 

The  latter— 

Hamadbyas  vittatttb,  (Elliot). 

Tatmebubub  tibidib,  (Lacep^de),  var.  Cantori,  nobis,  J.  A,  S. 
XY,  877.  A  Tbimebijbub  which  appears  to  be  exceedingly  common 
both  in  the  Audamdn  and  JN'icobar  islands  is  altogether  similar  in 
structure  to  the  common  Tb.  tibij)IS,  but  varies  much  in  colouring, 
being  grass-green,  brown,  or  blackish,  either  uniformly  coloured  or 
variously  mottled  ;  but  only  in  one  mottled  specimen  from  the  Nieo« 
bars  do  I  perceive  tlie  lateral  line  on  the  scales  bordering  the  abdo« 
minal  plates,  which  is  commonly  seen  in  continental  examples  of  Tb. 
YiBEDis.  In  a  green  example  from  Port  Blair,  4  ft.  in  length  (!), 
there  is  no  trace  of  this ;  but  I  may  here  call  attention  to  the  fact 
that  there  are  certainly  two  nearly  affined  species  confounded  under 
Tb.  tibidib.  One  common  in  Lower  Bengal  has  the  scales  more 
strongly  carinated,  very  conspicuously  so  on  the  sides  of  the  head, 
while  those  of  the  crown  are  roughly  granular  (a  modification  of  the 
more  developed  keels),  instead  of  being  flat  or  almost  flat  as  in  the 
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other.  In  this  race  there  is  usually  no  lateral  streak,  and  at  most  I 
have  onlj  seen  it  ohscurelj  indicated ;  hut  there  is  a  fine  porphyra- 
ceous  lustre  on  the  grass-green  scales  of  the  head  and  hody,  which 
does  not  occur  in  the  true  tibidib.  If  considered  worthy  of  a  name, 
it  may  therefore  hear  the  appellation  pobphybaobtts. 

Of  JSairaehia,  I  cannot  learn  that  any  species  has  yet  been  ob- 
senred  at  Port  Blair. 

The  collection  of  fishes  is  so  large  and  important  that  I  have  made 
it  the  subject  of  a  special  report.  As  many  as  106  osseous  species 
have  already  been  received  from  Port  Blair  ;*  the  genera  Salabias, 
Gltfhisobok,  and  Mub^ka,  being  extraordinarily  developed.  Of 
MuBuSNA  alone,  I  make  out  sixteen  species  already  received !  A  con- 
siderable proportion  •f  the  species  appear  to  be  quite  new,  being  de- 
scribed neither  in  the  Histoire  des  Foissons,  in  the  more  recent  ela- 
borate essays  by  Dr.  Bleeker,  nor  by  Sir  J.  Bichardson  and  other 
authorities.  No  fresh-water  species  has  been  received ;  but  a  few 
mud-skippers,  as  the  PsBioPTHALMrs  papilio,  (Bloch), — a  fine 
series,  and  the  young  of  which  species  is  P.  fuscatus,  nobis,  J.  A,  S' 

XXVII,  271.t 

A  considerable  number  of  Crustacea^  MoUusea,  and  Badiata  have 
hkewise  been  received  from  Port  Blair ;  but  though  I  have  mostly 
determined  the  genera  and  species,  I  have  not  at  present  the  leisure  to 
draw  up  a  report  on  tliem. 

4.     The  Rev.  H.  Baker,  Junr.,  of  Mundakyam,  Alipi,  S.  Malabar. 

A  dozen  skins  of  the  Spiny  Dormouse  (Platacakthomts  lasiu- 
Bus,  nobis, «/!  A,  8.  XXYIII,  289),  five  skins  of  Mus  (Leggada) 
BPuruLOBUB,  nobis  (J.  A.  S,  XXIII,  734),  identical  with  Punjdb  spe- 
cimens,— one  of  a  small  Mouse  affined  to,  if  not  identical  with,  M. 
ALBiDiTXKTBis,  nobis,  of  L.  Bengal,  but  of  which  it  is  desirable  to 

*  Serenil  more  haye  since  come  to  hand. 

t  Salarias  olivaceus,  XXVII,  p.  271,  is  identical  with  S.  likeatfs,  C.  V.  j 
Gifbius  bretficeps  is  the  young  of  G.  albopunctatits,  C.  V.  j  Apogon  b-vittatus, 
p.  272,  ia  the  young  of  Glxphisodoh  bahti,  0.  V.  j  Serramiu  lanoeotatus^  C.  V.,  ia 
the  young  of  S.  coioidbs,  (B.  H.),  t.  8.  suilliu,  0.  V. }  Gerres  poeta,  C.  V.  = 
Chanda  teUfer^  (B.  H.),  ergo  G.  setifbb,  though  the  name  better  applies  to  G. 
TII.AMKKT08A,  0.  V.y.wliich  I  have  also  obtained  ;  Polotus  niiidiu=  Mesofbioit 
GUTOUTBA,  (B.  H.)  0.  v.,  though  the  generic  name  Polotus  may  stand ;  and 

id  h 


in  its  habits  than  the  P.  Buohakahi,  0.  V. 
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have  more  examples  for  comparison, — and  a  young  Oho-edrnp  (Mo* 

NITOB  BBAOJENA). 

5.  Capt.  W.  H.  Lowther,  in  command  of  the  Ist  As&m  Local 
Battalion.  Skin  of  a  Binturong  (Abctictis  BiNTimoi<re),  killed  on 
the  Singpho  frontier  of  Upper  As&m,  where  termed  by  the  natives 
Young.  Important  with  reference  to  the  geographical  distributioii 
of  this  remarkable  animal. 

6.  H.  M.  the  ex-King  of  Oudh.  A  Snake  (Deitdbophis  obka.- 
ta)  ;  and  since  a  dead  Monkey  (Pbesbttib  cephaloptebtts). 

7.  Prince  Mahomed  Julaludin,  of  Baligunge.  A  Snake,  the  B6j» 
e&mp  of  the  Bengalis  (BuNeABixs  fasgiatus). 

8.  Babu  Kajendra  Mallika.  Various  dead  animals,  including  a 
superb  male  Golden  Pheasant  in  perfect  plumage,  which  has  been  set 
up  in  a  manner  worthy  of  its  beauty.  I  take  this  opportunity  to 
remark,  that  among  the  objects  of  particular  interest  now  living  in 
the  aviaries  of  our  contributor,  are  two  very  distinct  species  of  Cas- 
sowary. The  B^bu  has  also  magnificent  adult  hybrids,  of  both 
sexes,  raised  from  the  male  Payo  mutioub  and  female  P.  obistatus, 
the  two  species  being  beautifully  blended  in  colouring,  form  of  crest, 
&c. ;  and,  still  more  remarkable,  he  has  a  hybrid  now  nearly  full- 
grown,  bred  between  a  Ourassow  and  Guan !  Numerous  other  living 
specimens  of  great  interest  adorn  his  collections. 

One  of  the  Cassowaries  being  dearly  of  a  new  and  fourth  species 
of  its  genus,  of  which  quite  recently  only  one  species  was  known, 
I  shall  here  indicate  it  as 

Casuabius  uiTAPPEKDioirLATVs,  nobis,  n.  «.,  from  its  peculiarity  of 
having  but  a  single  pendulous  caruncle  in  front  of  the  neck.  Speci- 
men apparently  more  than  half  grown,  and  much  paler  in  the  colour- 
ing of  its  plumage  than  specimens  of  the  same  age  of  the  common 
C.  OALEATUS,  two  fine  examples  of  which  are  associated  with  it  in 
the  same  paddock.  In  lieu  of  the  two  bright  red  caruncles  of  the 
latter,  the  new  species  has  but  a  single  small  oblong  or  elongate 
oval  yellow  caruncle,  and  the  bright  colours  of  the  naked  portion  of 
the  neck  are  differently  disposed.  The  cheeks  and  throat  are  smalt- 
blue,  below  which  is  a  large  wrinkled  yellow  space  in  front  of  the 
neck,  terminating  in  front  in  the  oval  button-like  caruncle^  and  its 
lower  portion  being  continued  round  behind,  while  on  the  sides  of  the 
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neck,  the  yellow  naked  portion  is  continued  down  to  its  base,  the  bor- 
dering feathers  more  or  less  covering  and  concealing  this  lateral  stripe  of 
unfeathered  skin :  on  the  hind-part  of  the  neck  the  bare  yellow  skin 
is  not  tumons  and  corrugated  as  in  the  common  Cassowary,  where 
also  this  part  is  bright  red.  The  casque  is  about  equally  developed 
at  this  age  in  the  two  species.  The  legs  of  the  new  species  are 
smaller,  from  which  I  doubt  if  it  attains  to  quite  so  large  a  size  as 
the  other. 
The  known  species  of  Casxtabitts  now  range  as  follow  : 
L  C.  GAiiEATUs,  Yieillot :  O,  emeu,  Latham  ;  Struthio  caiuarinm, 
L.    Hah.  N.  Guinea.     Eastern  Moluccas. 

2.  C.  Bbnnettii,  Gould  (figured  in  P.  Z,  S.  1851,  pi.  7).  The 
2iiH>ruh.     Hab.  N.  Ireland. 

3.  C.  AUBTRALis,  Gould.     Hab.  York  peninsula,  N.  E.  Australia. 

4.  C.  XTKAPPBITDICULATUS,  nobis.     Hab. ?* 

9.  Alex.  Thomas,  Esq.,  in  medical  charge  of  Ehyook  Phoo,  Bam- 
ri,  Arakan.  A  fine  specimen  in  spirit  of  Platydacttlus  geoko,  (L.) 

10.  Mrs.  TurnbuU.  A  fine  stufiPed  specimen  of  Petattbus  sciu- 
WUB,  (Shaw). 

11.  H.  H.  Atkinson,  Esq.  A  few  bird-skins  procured  at  Singapore. 

12.  The  Bev.  J.  Cave  Browne,  late  of  Subathoo.  A  small  collection 
chiefly  reptiles  in  spirit,  with  a  few  insects,  procured  in  that  neigh* 
bourhood. 


*  In  the  C<mapectu9  Ineptomm  et  SHruthionum  of  the  late  Prince  of  Oanino, 
poblidied  in  the  Comptes  RenduSy  torn.  XLIII  (1856),  840-1,  only  one  species  of 
CiBVABTUS  is  recognised  (!)  ;  but  a  second  Dbomaius  or  Emeu,  as  Db.  atsb, 
Tieillot,  from  *'  I'isle  Decr^/'  whicli  would  appear  to  be  already  extinct ;  while  a 
third  species,  from  the  interior  of  Australia,  with  transversely  barred  plumage, 
has  recently  been  brought  to  the  notice  of  the  Zoological  Society.  H.  H.  also 
indicated  a  second  Ostrich  doubtfully,  as  Stbdthio  bpoasticus,  G.  L.  Bonap., 
which  is  doubtless  the  northern  race  with  smooth  and  poreless  egg-shell  noticed 
v^  J,  A.  8,  XXYIII,  282.  The  two  living  species  of  Nandou,  or  Bhba, — the 
thre^toed  American  Ostrich, — are  of  course  recognised  j  and  at  least  three,  if  not 
ibnr  (!),  living  species  of  Aptebyx  ;  with  no  fewer  than  88  species,  more  or  less 
satisfretorily  made  out,  of  Intpti  and  Strutkhnet  of  Tarious  soologioal  epochs ; 
but  the  knowledge  of  the  greater  portion  of  these  is  vague  in  the  extreme ;  and 
the  Prince's  bold  attempt  at  classification  of  them  will  simply,  as  such,  meet  with 
ipproraL  At  the  head  of  the  Inepli  he  places  the  huge  Epiobkis  of  Mada« 
gascar,  a  fragment  ot  the  egg-shell  of  which  I  have  recently  procured  for  the 
oodety'B  museum,  presented  to  by  M.  Zill.  This  giant  bird  appears  to  haye 
been  first  indicated  (to  Europeans)  by  the  missionary  Ellis,  though  not  soienti* 
flcally  brought  to  notice.  The  natives  of  Madagascar  imagine  that  the  egga  of 
the  Spiobhis  are  those  of  some  huge  saurian. 
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Of  Lizards,  the  common  Calotes  tebsicolob,  a  small  and  young 
HiOPA,  and  a  beautiful  new  Gecko  congeneric,  with  that  described 
from  the  mountainoas  interior  of  the  Tenasserim  provinces,  in  J,  A.  8. 
XXVIII,  279. 

NxvjATNVB  (?)  rASGioiiA.TV8,  nobis,  n.  s.  Tail  proportionally  long* 
er  and  more  slender  than  in  N.  (P)  taiieeoatus,  nobis,  I.  c. ;  but 
the  larger  of  two  specimens  evidently  not  full-grown.  Head  very 
similar  to  that  of  the  other ;  but  the  dark  band  behind  the  eye  bend* 
ing  abruptly  to  meet  its  opposite  on  the  occiput ;  this  is  followed  by 
23  other  blackish  cross-bands,  continued  to  the  end  of  the  tail,  those 
of  the  body  being  edged  and  set  off  posteriorly  with  whitish ;  a  series 
of  broad  sub-hazagonal  plates  in  both  species  b^inning  near  the  vent> 
and  continued  to  the  end  of  the  tail  underneath.  Abdominal  scales 
proportionally  smaller  than  in  the  other,  and  no  group  of  conspi- 
cuously larger  scales  anterior  to  the  vent.  The  sub-caudal  scales  are 
also  much  smaller  than  in  the  ot^er.  Larger  specimen  4|  in.,  of . 
which  tail  2i  in.  Both  species  are  remarkable  for  the  beauty  of  their 
markings. 

Of  Snakes,  CoBOinsLLA  BussELLn,  (Daud.),  Colttbeb  inrcosirs, 
(L.),  DiPSAS  TRiGOiTATA,  Schlegel,  YiPXBA  BussELLii,  (Shaw),  and 
two  species  which  appear  to  be  new : — 

DiPSAS  MULTIFA8CIATA,  uobis,  n,  9.  FoHU  typical ;  the  muzzle 
shorter  and  rounder  than  in  D.  TBiGOirATA :  the  same  whitish  spots 
along  the  ridge  of  the  back  as  in  that  species,  but  somewhat  indis- 
tinctly defined ;  and  narrow  black  transverse  bands  on  the  sides,  num. 
bering  as  many  as  72  from  neck  to  vent,  beyond  which  they  are 
broken  into  spots :  throat  dull  white ;  the  abdominal  surface  densely 
speckled  throughout  with  triangular  black  spots,  which  are  more  or 
less  continued  into  lines.  Length  of  specimen  (evidently  young) 
14^  in.,  of  which  tail  3  in. 

For  the  other  I  must  constitute  a  genus  :-— 

Platyobps,  n,  g.  Like  Colttbeb  (Cobythoboit,  D.  B.),  but  with 
exceedingly  fiat  head,  and  tail  only  about  a  sixth  of  the  total  length. 

Pl.  ssHiEASCiATrs,  nobis,  n.  %,  Colour  olive^ey  above,  white 
below;  the  posterior  two-fifths  without  markings,  and  the  nuchal 
region  marked  with  broad  transverse  black  bands,  having  lateral 
black  spots  alternatbg  on  either  side.    These  gradually  become 
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narrower  and  are  broken  into  alternate  bands  on  the  second  fifth  of 
the  body,  being  still  more  broken  into  small  spots  on  the  third  fifth, 
beyond  which  they  gradually  disappear  anterior  to  the  vent.  Eyes 
of  moderate  size.  Specimen  evidently  young.  Length  about  10^ 
io.,  of  which  tail  about  2  in.,  its  extreme  tip  being  lost  in  the  speci- 
men.   8eut(B  187;  ScutellcB ? 

P.  8, — It  appears  that  a  species  of  Deer,  which  has  been  named 
Cervus  pssudaxis,  has  recently  been  received  in  France  from  the 
mountainous  regions  of  the  north  of  China  and  Mantcheeria.  From 
tbe  geographical  region  it  cannot  be  a  true  Axine,  and  the  name 
would  imply  its  being  an  Axis-like  (or  spotted)  species, — just  possibly 
identical  with  the  Formosan  Deer. 

E.  Bltth. 


Meteorologieal  Ohservatiom, 


Jh9iraei  of  ike  RetuUt  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  QeneraVe  Office^  Oaleutta^ 

in  the  month  of  June ^  1859. 

Latitude  22*  88'  1"  North.    Loogitnde  88«  20'  W  East. 

feet. 
Height  of  the  Cittern  of  the  Standard  Barometer  above  the  Sea  level,  18.11 

Dailj  Meant,  &e.  of  the  Obiervationt  and  of  the  Uygrometrical  elementt 

dependent  thereon. 


Range  of  the  Barometer 

Range  of  the  Tempera- 

during the  day. 

0Q  «> 

ture  daring  the  daj. 

ean  Di 
Therm 

1 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

:3 

^ 

Inehea. 

Inches. 

Inchet. 

Inchet. 

0 

0 

0 

0 

1 

29.616 

29.661 

29.550 

0.111 

82.9 

88.6 

80.2 

8.4 

2 

.616 

.661 

.570 

.091 

82.6 

87.8 

80.7 

7.1 

3 

.678 

.730 

.631 

.099 

82.3 

87.8 

79.4 

8.4 

4 

.687 

.692 

.550 

.142 

82.9 

88.4 

80.0 

8.4 

6 

Sunday. 

6 

.672 

.720 

.629 

.091 

80.2 

84.6 

77.6 

7.1 

7 

.667 

.711 

.595 

.116 

84.7 

90.2 

80.8 

9.4 

6 

.651 

.698 

.690 

.108 

85.6 

90.8 

81.8 

9.0 

9 

.638 

.694 

.677 

.117 

86.2 

92.2 

81.8 

10.4 

10 

.624 

.697 

.541 

.156 

86.8 

93.0 

82.0 

11.0 

11 

.552 

.612 

.454 

.158 

86.9 

94.6 

82.8 

11.8 

12 

Sunday. 

13 

.422 

.521 

.381 

.190 

85.6 

90.5 

82.4 

8.1 

14 

.303 

.868 

.217 

.151 

8G.9 

93.3 

80.2 

18.1 

15 

.287 

.818 

.228 

.120 

80.4 

91.6 

82.0 

9.6 

16 

.868 

.438 

.303 

.135 

88.4 

96.8 

83.8 

13.0 

17 

.470 

.524 

.415 

.109 

87.7 

94.8 

82.6 

12.2 

16 

.502 

.556 

.451 

.105 

85.1 

90.6 

81.4 

9.2 

19 

Sunday. 

20 

.246 

.838 

.152 

.186 

81.1 

86.4 

79.0 

6.4 

21 

.288 

.429 

.059 

.370 

79.5 

82.2 

77.8 

4.4 

22 

.494 

.554 

.419 

.135 

81.4 

85.0 

78.0 

7.0 

28 

.658 

.602 

.521 

.081 

8i.4 

88.6 

81.1 

7.5 

24 

.585 

.638 

.533 

.100 

84.7 

900 

81.0 

9.0 

25 

.608 

.650 

.556 

.094 

84.1 

89.5 

80.0 

9.5 

26 

Sunday. 

27 

.602 

.656 

.535 

.120 

83.4 

89.4 

79.9 

9.5 

28 

.590 

.668 

.536 

.127 

83.6 

88.5 

81.0 

7.5 

29 

.595 

.648 

.549 

.094 

85.5 

91.1 

80.8 

10.3 

1      8.8 

80 

.595 

.687 

ft 

.540 

.097 

86.1 

91.0 

82.2 

The  Mean  height  of  the  Barometer,  aa  likewito  the  Mean  Dry  and  Wet  Bulb 
ThemKnneCen  are  derired  from  the  twenty-four  hourly  obaerraiioni  made  during. 
the  day. 


11 


Meteorologieal  Olservationi, 


Jhtiraet  of  the  Resultt  of  the  Hourly  Meteorological  Ohservations 

taken  at  the  Surveyor  QeneraVs  Office,  Calcutta, 

in  the  month  of  June,  1859. 

Daily  Meant,  &c.  of  the  Obieryations  and  of  the  Hygrometrical  elementi 

dependent  thereon. — (Continued^ 


i 

• 

V 

O 

o 

ft.  "5 

?i 

idity, 
n  be- 

Date. 

Wet  Bulb  The 
er. 

V 

o 

•8 

3 

a 

o 

0 

V 

o 

•s 

'3   . 

Elastic     fore 
)oar. 

Weight  of  Va 
cabic  foot  of  A 

onal  Weight  ol 
r  required   for 
e  saturation. 

degreeof  Hum 
iplete  saturatio 
unity. 

d  » 

CQ 

cu 

o 

g^ 

e  - 

H  §^ 

S  i    M 

8S 

a 
6 

£► 

S 

8.S 

5  ^"^ 

< 

8§.S 

o 

0 

0 

o 

Inches. 

T.  gr. 

T.gr. 

1 

79.6 

3.3 

77.9 

5.0 

0.937 

10.06 

1.73 

0.85 

2 

79.4 

8.2 

77.8 

4.8 

.934 

.03 

.65 

.86 

3 

79.6 

2.7 

78.2 

41 

.946 

.17 

.41 

.88 

4 

79.6 

8.3 

77.9 

5.0 

.937 

.06 

.73 

•86 

5 

Sunday. 

6 

78.2 

20 

77.2 

3.0 

.916 

9.89 

0.99 

.91 

7 

81.3 

8.4 

79.6 

5.1 

.989 

10.58 

1.84 

.85 

8 

81.5 

4.1 

79.4 

6.2 

.983 

.49 

2.27 

.82 

9 

81.8 

4.9 

78.8 

7.4 

.964 

.29 

.70 

.79 

10 

81.6 

5.2 

79.0 

7.8 

.970 

.33 

.88 

.78 

11 

81.9 

5.0 

79.4 

7.5 

.983 

.45 

.80 

.79 

12 

Sunday. 

13 

81.6 

4.0 

79.6 

6.0 

.989 

.56 

.20 

.83 

U 

82.2 

4.7 

79.8 

7.1 

.995 

.60 

.65 

.80 

15 

81.8 

4.6 

79.5 

6.9 

.986 

.51 

.55 

.81 

16 

81.3 

7.1 

11.1 

10.7 

.931 

9  88 

3.96 

.71 

17 

82.7 

5.0 

80.2 

7.5 

1.008 

J  0.71 

2.85 

.79 

18 

81.1 

4.0 

79.1 

6.0 

0.973 

.40 

.17 

.83 

19 

Sunday. 

20 

78.3 

2.8 

76.9 

4.2 

•908 

9.78 

1.89 

.88 

21 

77.7 

1.8 

76.8 

2.7 

.905 

.77 

0.89 

.92 

22 

11.1 

3.7 

75.8 

5.6 

.876 

.43 

1.84 

.84 

23 

79.9 

4.5 

77.6 

6.8 

.928 

.93 

2.38 

.81 

24 

80.4 

4.3 

78.2 

6.5 

.946 

10.11 

.31 

.81 

25 

80.4 

3.7 

78.5 

5.6 

.955 

.23 

1.98 

.84 

26 

Sunday. 

27 

80.0 

3.4 

78.3 

6.1 

.P49 

.18 

.78 

.85 

28 

80.1 

3.5 

78.3 

5.3 

.949 

.18 

.85 

.86 

29 

80.8 

4.7 

78.4 

7.1 

.952 

.17 

2.55 

.80 

80 

81.5 

4.6 

79.2 

6.9 

.976 

.41 

.54 

.80 

AU  tha  Hygrometrical  elements  are  computed  by  the  Greenwich  ooaatants. 


MeteoroUgieal  Cbtervaiiani^ 


111 


Ahtract  of  the  Besults  of  the  Hourltf  Meteorologieal  Ohsarvatiom 
taken  at  the  Surveyor  QeneraVe  Office^  Calcutta^ 
in  the  month  of  June^  1859. 

Hoarlj  Means,  &c.  of  the  Observationt  and  of  the  Hygrometrical  elements 

dependent  thereon. 


How. 

ean  Height  of 
the  Barometer 
at  32*  Pabt. 

Range  of  the  Barometer  for 
each  hour  daring  the 
month. 

a  u- 
Q  a 

Range  of  the  Tempera. 

ture  for  each  hoar 

daring  the 

month. 

Max. 

Mm. 

Diff. 

Max. 

Min. 

DiC 

S 

S 

loehes. 

Inohes. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid. 
night. 

29.641 

29.698 

29.172 

0.526 

82.3 

86.2 

7a3 

7.9 

1 

.630 

.682 

.162 

.520 

82.1 

86.0 

78.1 

7.9 

2 

.627 

.670 

.149 

.621 

81.7 

86.0 

78.0 

8.0 

8 

.608 

.662 

.140 

.522 

81.4 

84.9 

77.8 

7.1 

4 

.510 

.672 

.185 

.537 

81.1 

84.4 

77.5 

6.9 

6 

.518 

.678 

.125 

.553 

81.0 

84.0 

77.8 

6.2 

6 

.537 

.688 

.115 

.573 

81.2 

84.3 

78.0 

6.8 

7 

.650 

.696 

.091 

.605 

82.1 

85.8 

78.2 

7.6 

8 

.560 

.716 

.059 

.656 

83.6 

86.6 

78.3 

8.8 

9 

.572 

.724 

.166 

.558 

85.3 

8S.6 

78.4 

10.2 

10 

.576 

.730 

.205 

.525 

86.4 

89.8 

79.0 

10.8 

11 

.670 

.716 

.230 

.486 

87.1 

92.6 

80.2 

12.4 

Noon. 

.657 

.706 

.250 

.455 

87.9 

93.2 

80.8 

12.4 

1 

.587 

.690 

.249 

.441 

88.3 

94.6 

80.8 

13.8 

2 

.515 

.668 

.215 

.453 

88.7 

96.6 

80.5 

16.1 

3 

.495 

.642 

.188 

.454 

88.1 

96.6 

80.5 

16.1 

4 

.477 

.641 

.172 

.469 

87.6 

96.8 

79.9 

16.9 

6 

.479 

.681 

.152 

.479 

86.6 

95.8 

79.6 

16.2 

6 

.490 

.684 

•168 

.466 

85.6 

92.6 

79.6 

18.0 

7 

.609 

.663 

.183 

.480 

84.4 

88.8 

79.7 

9.1 

8 

.529 

.691 

.191 

.500 

83.7 

88.3 

79.6 

8.7 

9 

.548 

.705 

.189 

.616 

83.4 

87.8 

78.6 

9.2 

10 

.558 

.712 

.186 

.526 

83.1 

87.4 

78.2 

9.2 

11 

.562 

.708 

.183 

.526 

82.9 

86.6 

79.6 

7.0 

The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  deriyed  from  the  obser?ations   mode  at  the  sereral  hours 
the  montlu 
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Meteorologieal  Observaiions. 


Abstract  of  the  Results  of  the  Hourly  Meteorologieal  Observations^ 

taken  at  the  Surveyor  QeneraVs  Office,  Calcutta, 

in  the  month  of  June,  1859. 

Hourly  Meant,  &c.  of  the  Obaerfations  and  of  the  Hygrometrical  elements 

dependent  thereon. — CContinved.J 


Hour. 

n  Wet  Bulb  Tber- 
ometer. 

V 

1 

CO 

• 

d 
& 

Q 
1 

0 

« 

1 

n  Elaitic  Force 
'  Vapour. 

n  Weight  of  Va- 
>nr    in    a   cubic 
ot  of  Air. 

itional  Weight  of 
apour     required 
r  complete  satn- 
tion. 

n  degree  of  Hu- 
idity,    complete 
turatiOD     being 
lity. 

s  a 

b 

a 

^eu, 

So 

s  a,a 

?^^s 

s  a  s  s 

S 

Q 

Q 

s 

s 

< 

s 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 
night. 

79.7 

2.6 

78.4 

3.9 

0.952 

10.28 

1.85 

0.88 

1 

79.8 

2.8 

77.9 

4.2 

.937 

.08 

.43 

.88 

2 

79.4 

2.3 

78.2 

3.6 

.946 

.17 

.20 

.89 

S 

79.0 

2.4 

77.8 

3.6 

.934 

.06 

.22 

.89 

4 

78.8 

2.3 

77.6 

3.6 

.928 

9.99 

.18 

.89 

5 

78.6 

2.4 

77.4 

3.6 

.922 

.93 

.21 

^9 

6 

78.8 

2.4 

77.6 

3.6 

.928 

.99 

.22 

.89 

7 

79.3 

2.8 

77.9 

4.2 

.937 

10.08 

.43 

.88 

8 

80.2 

8.4 

78.5 

5.1 

.955 

.25 

.78 

.85 

9 

81.0 

4.3 

78.8 

6.6 

.964 

.29 

2.35 

.81 

10 

81.4 

6.0 

78.9 

7.5 

.967 

.89 

.76 

.79 

n 

81.7 

6.4 

79.0 

8.1 

.970 

.33 

3.00 

.78 

Noon. 

82.0 

6.9 

79.0 

8.9 

.970 

.31 

M 

.76 

1 

82.1 

6.2 

79.0 

9.3 

.970 

.81 

.49 

.75 

2 

821 

6.6 

78.8 

9.9 

.964 

.23 

.73 

.73 

8 

82.0 

6.1 

78.9 

9.2 

.967 

.28 

.44 

.75 

4 

81.6 

6.0 

78.6 

9.0 

.958 

.19 

.83 

.75 

6 

81.0 

5.6 

78.2 

8.4 

.946 

.09 

.05 

.77 

6 

80.9 

4.7 

78.5 

7.1 

.955 

.21 

2.55 

.80 

7 

80.5 

8.9 

78.6 

6.9 

.955 

.23 

.08 

.88 

8 

80.3 

3.4 

78.6 

5.1 

.958 

.28 

1.79 

.85 

9 

80.2 

3.2 

78.6 

4.8 

.958 

.28 

.68 

.86 

10 

80.1 

3.0 

78.6 

4.5 

.958 

.28 

.58 

.87 

11 

80.0 

2.9 

78.5 

4.4 

.955 

.27 

.52 

.87 

All  the  flygrometrioal  elements  are  computod  by  the  Ghreenwioh  oonataats. 


Meteorological  Obe&rvaiione, 


Abeiraei  of  the  Sesults  of  the  Hourly  Meteorologieal  Ohiervatione' 
taken  at  the  Surveyor  OeneraVe  Offlee^  Cahutta^ 
in  the  month  of  June,  1859. 
Solar  Bodiation,  Weather,  &c. 


i 

P 


6 
6 

8 

9 

10 

11 
12 
13 


14 

15 

16 
17 

18 

19 
20 

21 


126.2 
181.0 

131.6 
Smtday, 


•  • 


•  • 


Smdoff, 


8,^ 


3JS 


ca  a 


Inches. 
0.84 


0.47 

0.74 

2.96 
1.60 
0.26 


0.86 

1.08 

0.19 

0.25 
0.34 

0.89 

2.41 
0.09 

0.28 
0.55 


Pnrafling  direction 
of  the  Wind. 


8,    YT  •  ft  B. 

S.  B.  &  Ba 

J6.  &  S.  Is* 
S.  B.  &  S« 


S.  &  S.  B.  tib  B« 

a.  &  s.  B. 

S.  &  S.  B. 

S. 
8. 

9«  ft  S.  B.  ft  B. 

N.  B.  ft  N. 


N.  ft  N.  W. 

W.  ft  N.  W. 

W.  ft  S.  W. 
W.  ft  s.  w. 

S«  W*  ft  s« 


N.W.ftN.B.&N. 

N.  ft  S.  B.  ft  S. 
8. 


G^eneral  Ajspect  of  the  Skj. 


Cloudless  till  5  ▲.  X.  Scatd.  M  ft  ^-i 
till  9  A.  X.  cloudy  till  6  P.  X.  Scatd. 
^i  afterwards :  also  raining  between 

10  ▲.  X.  ft  1  P.  X. 

Cloudless  till  4  a.  x.  cloudy  afterwards, 

also  drizzling  at  6  and  7  and  10  A.  X. 

ft  at  Noon  ft  3  p.  x.  j  thundering  and 

lightning  at  3  P.  x. 
Cloudy ;  also  raining  between  1  &  8  ft 

likewise  between  10  ft  11  A.  x. 
Scatd.   clouds,  also  raining  at    NooDy 

abo  between  4  ft  6  p.  x. 

Cloudy ;  also  constantly  raining. 

Cloudy  with  rain  at  1  p.  x. 

Scatd.  >— i  till  6  a.  x.  Scatd.  clouds 

afterwards. 
Cloudy  till  7  A.  X.  Scatd.  N-i  afterwards. 
Cloudless   till  4  A.  x.  Scatd.  >--itill4 

p.  X.  Scatd.  clouds  afterwards. 
Scatd.  clouds. 

Scatd.  \i  till  2  A.  X.  cloudy  till  5  P.  X. 

Scatd.  ^-\  afterwards  ;  also  raining  at 

8  A.  X  ft  between  10  a.  x.  ft  Noon. 
Cloudy ;  also  raining  at  1  and  3  a.  x.  ft 

also  at  3  p.  X. 
Cloudy  ;  also  drizzling  at  8  ft  4  A.  X. 

ft  between  Noon  ft  1  P.  x. 
Cloudy ;  also  raining  at  7  &  10  P.  X. 
Cloudy ;  also  raining  at  Midnight  and 

2  A.  X.  as  likewise  at  5  ft  6  P.  X. 
Cloudy  J  also  drizzling  between  1  and  6 

p.x. 

Cloudy ;  also  drizzling  at  7  and  8  A.  X. 

as  likewise  at  6  ft  10  p.  x. 
Cloudy ;  also  drizzling  constantly. 
Cloudy  till  7  P.  x.  cloudless  afterwards ; 

also  raining  at  Midnight  1  A.  x. 

11  A.  X.  Noon  ft  8  p.  X. 
Scatd.  clouds. 


23        •.        I     ..        S.  Scatd.  clouds. 

, * ' — t |-   -^^^-IM-^^^l   ^-|----  I-  .-  r-  —^ ■ 

M  Cirri,  ^-i  Cirro  atr»ti|  ^i  Cumuli,  '^i  Cumolo  strati,  V^i  Nimbi,  — i  Strati, 
V%i  Cirro  cumuli* 
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MeUorologieal  Observaiions, 


Ab^trctot  of  the  Sesulis  of  the  Hourly  Meteorological  Observatione 
taken  at  the  Surveyor  QeneraVe  Office^  Calcutta^ 
in  the  month  of  June,  1859. 
Solar  Badiation,  Weather,  &c. 


,3  S        s  o    • 

0.2 

«»-2'S 

J 

Max.  S 
radiat: 

C3  oa  p 

PreTailing  direction 

General  Aapeot  of  the  Sky. 

p 

of  the  Wind. 

o 

Inches. 

24 

117.8 

•  • 

S. 

Soatd.  olondi ;  also  very  slightly  drix- 
zling  at  1  ▲.  H.  &  11  p.  jc 

25 

120.5 

•• 

s.  &  s.  w. 

Cloudy. 

26 

Sunday, 

■ 

27 

•  • 

0.09 

S.  W.  &  8, 

Cloudy ;  also  drizzling  between  1  &  2 
A.  IC.  k  between  5  £  8  p.  ic 

28 

•  • 

0.08 

s. 

aoudy;  till  2  p.  ic.  Scatd.  v-i  till  7 
p.  ic.  cloudless  afterwards,  also  driz* 
zling  between  10  &  11  ▲.  K. 

29 

124.0 

•  • 

s.  vv.&s. 

aoudless  till  8  ▲.  H.  Scatd.  '^i  till  6 
p.  ic.  cloudless  afterwards. 

90 

128.0 

•• 

s. 

Cloudless  till  2  ▲.  ic.  Scatd.  V-i  k  r^i 
till  7  P.  X.  cloudless  afterwards. 

Meteorologieal  ObservaHom. 


Til 


AMraet  of  the  BeMulU  of  the  Hourly  Meteorologieal  Ohservatione 
taken  at  the  Surveyor  OeneraVe  Office,  Calcutta, 
in  the  month  of  June,  1859. 

Monthly  Sesults. 


llieui  height  of  the  Barometer  for  the  month,  •  • 

Hax.  height  of  the  Barometer  occurred  at  10  A.  H.  on  the  Srd, 
Hin.  height  of  the  Barometer  occurred  at  8  ▲.  K.  on  the  2lBty 
'Extreme  range  of  the  Barometer  during  the  month,        •  • 
Hesn  of  the  daily  Max.  Fressures, 

Ditto        ditto      Min.    ditto, 
Meam  daUjf  range  of  the  Barometer  during  the  month,  .  • 


•  • 


•  • 


•  • 


Inches, 
29.582 
29.780 
29.069 

0.671 
29.594 
29.463 

0.181 


Hesn  Dry  Bulh  Thermometer  for  the  month. 
Max.  Temperature  occurred  at  4  p.  M.  on  the  16th, 
Hin.  Temperature  occurred  at  4  ▲•  u,  on  the  6th, 
JBxireme  range  of  the  Temperature  during  the  month. 
Mean  of  the  daily  Max.  Temperatures,  ••  • 

Ditto        ditto     Min.        ditto,  .. 

daiig  range  of  the  Temperature  during  the  month. 


•• 


•• 


•• 


•• 


•• 


•• 


•• 


Mean  Wet  Bulh  Thermometer  for  the  month,  .  •  ., 

McMi  Dry  Bulh  Thermometer  above  Mean  Wet  Bulb  Thermometer,  •• 
Computed  Mean  Dew-point  for  the  month,   ..  ..  .. 

Mean  Dry  Bulb  Thermometer  above  computed  Mean  Dew-point,     .  • 


Mean  Elastio  force  of  Vapour  for  the  month. 


•• 


•  • 


o 

84.4 
96.8 
77.6 
19.3 
89.9 
80.8 

9.1 

o 

80.4 

4.0 

78.4 

6.0 

Inches 

0.962 


Troy  grains. 
Mean  Weight  of  YapouT  for  the  month,        .,  ..  ,,  10.19 

Additional  Weight  of  Vapour  required  for  complete  saturation,        .  •  2.12 

Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity,  0.83 


Bsbed  20  days,  Max.  iall  of  rain  during  24  hours, 
Total  amount  of  rain  during  the  month,        •  • 
Pkerailing  direction  of  the  Wind, 


Inches. 

2.06 

12.48 

S.  &  S.  W. 


Meteorologieal  Oltervathiu. 


Abitraet  of  the  S«tultt  of  the  Sourig  Meteorological  Oheervationt 

taken  at  the  Surveyor  Oeneral'i  Qffioe,  Calcutta, 

in  the  month  of  June,  1859. 

Monthly  Results. 


Table  shnwln;  the  number  of  deji  on  which  at  >  giTen  hoDr  inj  particnUr  wind 

blew,  together  with  the  number  of  dsji  on  which  it  Ibe  lame  hour  when 

any  patlienlar  wind  wbi  blowing,  It  rained. 
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Meteorological  Obeervatiotu. 


It 


Absiraet  of  the  Besults  of  the  Hourly  Mefeorologieal  Obiervations 
taken  at  the  Surveyor  QeneraVe  Office^  Calcutta^ 
in  the  month  of  July,  1859. 

Latitude  22<'  33'  I''  North.   LoDgitude  88<»  20'  34"  East. 

F«et. 
Height  of  the  CUtern  of  the  Standard  Barometer  above  the  Sea  level,  18.11 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Ranee  < 

if  the  Bnrometer 

Bulb, 
eter. 

Range  of  i 

he  Tempere- 

during  the  d« 

•y- 

t-i 

ture  during  the  day. 

1 
_              1 

— 

------    - 

Q  S 

D«te. 

1 

t 

Hax. 

Min. 

Diff. 

2  J3 

Max. 

Min. 

Diff. 

1 

i 

:?! 

t 

Indies. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o 

1 

29.625 

29.693 

29.584 

0.109 

85.8 

90.0 

82.4 

7.6 

2 

.678 

.723 

.627 

.096 

84.7 

90.0 

79.6 

10.4 

8 

Sunday, 

1 

1 
4 

.699 

.744 

.647 

.097 

85.8 

91.2 

82.0 

9.2 

h 

.688 

.751 

.642 

.109 

85.4 

91.8 

81.8 

10.0 

6 

.616 

.677 

.547 

.130 

87.3 

94.0 

81.8 

12.2 

7 

.581 

.648 

.526 

.122 

86.5 

93.8 

79.6 

14.2 

8 

.549 

.588 

.498 

.090 

88.5 

94.1 

84.4 

9.7 

9 

.602 

.667 

.532 

.135 

88.1 

94.0 

83.4 

10.6 

10 

Sunday, 

11 

.685 

.722 

.622 

.100 

87.0 

93.2 

82.9 

10.3 

12 

.716 

.762 

.651 

.111 

87.0 

93.4 

82.2 

11.2 

13 

.703 

.747 

.638 

.109 

86.8 

93.6 

82.4 

11.2 

14 

.683 

.736 

.625 

.111 

86.7 

92.0 

83.0 

9.0 

15 

.646 

.699 

.582 

.117 

86.0 

92.2 

82.2 

10.0 

16 

.590 

.633 

.524 

.109 

85.8 

93.8 

82.2 

11.6 

17 

Sunday. 

18 

.487 

.548 

.407 

.141 

87.6 

94.8 

82.4 

12.4 

19 

.424 

.485 

.341 

.144 

84.9 

89.4 

82.0 

7.4 

20 

•896 

.464 

.348 

,        .116 

84.0 

88.2 

80.9 

7.3 

21 

3.98 

.452 

.822 

.130 

83.1 

89.5 

80.8 

8.7 

22 

.461 

.515 

.408 

.112 

83.4 

91.4 

80.1 

11.3 

23 

.464 

.512 

.402 

.110 

83.6 

89.8 

80.2 

9.6 

24 

Sunday. 

25 

.262 

.889 

.158 

.181 

85.0 

91.6 

81.0 

10.6 

20 

.154 

.257 

.012 

.245 

81.1 

85.8 

77.8 

8.0 

27 

.113 

.446 

28.721 

.725 

80.4 

83.8 

780 

5.8 

28 

.4W 

.552 

29.451 

.101 

83  7 

87.8 

80.1 

7.7 

29 

.536 

.581 

.481 

.100 

85.7 

92.0 

81.4 

10.6 

80 

.533 

.586 

.465 

.121 

85.9 

90.9 

82.6 

8.3 

3L 

Swnday, 

• 



The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  derired  from  the  twenty-four  hourly  observations  made  during 
the  day. 


ATeteorological  Ohservationit, 


Ahtlraet'  of  the  Besults  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  QeneraVe  Office,  Calcutta, 
in  the  month  of  July,  1850. 

Diiily  Means,  &c.  of  the  ObserTationt  and  of  the  Hyg^rometrical  elements 

dependent  thereon. — (Continued,) 


1 
2 
8 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 

22 
2:i 
24 

25 
26 
27 
28 
29 
30 
31 


o 

81.4 
81.1 
Sunday. 

81.5 
81.3 
83.2 
82.0 
8-^.4 
83.9 
Sunday. 

81.3 
81.1 
81.4 
81.1 
81.5 
81.5 
Sunday. 

81.6 
81.4 
81.3 
80.6 
80.5 
81.0 
Sunday. 

81.1 

78.2 
78.2 
80.9 
82.3 
81.8 
Sunday. 


o 

4.4 
3.6 


4.3 
4.1 
4.1 
4.5 
4.1 
4.2 


5.7 
5.9 
5.4 
5.6 
4.5 
4.3 


6.0 
3.5 
2.7 
2.5 
2.9 
2.6 


3.9 
2.9 
2.2 
2.8 
3.4 
4.1 


o 

o 

79.2 

6.6 

79.3 

!      5.4 

79.3 

6.5 

79.2 

6.2 

81.1 

6.2 

79.7 

6.8 

82.3 

6.2 

81.8 

6.3 

78.4 

8.6 

78.1 

8.9 

78.7 

8.1 

78.3 

8.4 

79.2 

6.8 

79.3 

6.5 

78.6 
79.6 
79.9 
79.3 
79.0 
79.7 


79.1 
76.7 
77.1 
79.5 
80.6 
79.7 


9.0 
5.3 
4.1 
3.8 
4.4 
8.9 


5.9 
4.4 
3.3 
4.2 
5.1 
6.2 


Inches. 
0.976 
.979 


.979 

.976 

1.037 

0.992 

1.077 

.060 


0  952 
.943 
.961 
.949 
.976 
.979 


.958 
.989 
.998 
.979 
.970 
.992 


.973 
.902 
.913 
.986 
1021 
0.992 


T.  gr. 

T.  gr. 

10.41 

2.42 

.81 

.48 

1.94 

.84 

.44 

2.89 

.81 

.43 

.25 

.82 

11.04 

.37 

.83 

10.57 

.53 

.81 

11.44 

.44 

.82 

.36 

.46 

.82 

10.12 

3.17 

.76 

.04 

.25 

.76 

.24 

2.97 

.78 

.12 

3.06 

.77 

.41 

2.50 

.81 

.44 

.39 

.81 

.19 

3.83 

.75 

.58 

1.91 

.85 

.69 

.48 

.88 

.51 

.35 

.89 

.42 

.54 

.87 

.63 

.40 

.83 

.40 

2.13 

.83 

9.72 

1.45 

.87 

.86 

.08 

.90 

10.57 

.50 

.88 

.90 

.90 

.85 

.59 

2-28 

.82 

Ml  the  Hygrometrical  elemcut«  are  computed  by  the  Greenwich  Coa»tani»« 


Meteorological  Obeervatione. 


Ahftraet  of  the  Hesulfe  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  QeneraVs  Office ,  Galeutta, 
in  the  month  of  July,  1859. 

Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


•55    . 

Range 

of  the  Barometer 

-3  a 

Range  of  the  Temperature 

^  B-^ 

for  each  hour  during 

ean  Dry  B\ 

Thermomei 

for  each  honr 

during 

Hoor. 

•2    «  0 

55S 

the  month. 

the  monti 

1. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

S 

s 

Inches. 

Inches. 

Inches.'  Inches. 

0 

o 

o 

o 

Vid- 

night. 

29.643 

29.726 

28.983 

0.793 

82.9 

85.6 

78.2 

7.4 

1 

.518 

.723 

.866 

.857 

82.8 

85.0 

78.8 

6.2 

2 

.513 

« 

.719 

.816 

.903 

82.6 

85.2 

78.8 

6.4 

8 

.502 

.704 

.726 

.978 

82.2 

85.0 

78.8 

6.2 

4 

.499 

.698 

.721 

.977 

82.1 

84.7 

78.8 

5.9 

6 

.516 

.708 

.749 

.959 

82.0 

84.6 

78.8 

5.8 

6 

.531 

.728 

.796 

.982 

82.0 

84.4 

78.0 

6.4 

7 

.546 

.787 

.870 

.867 

82.7 

85.0 

78.6 

6.4 

8 

.563 

.754 

.969 

.785 

84.4 

86.6 

78.0 

8.6 

9 

.572 

.758 

29.064 

.694 

85.9 

88.4 

78.4 

10.0 

10 

.572 

.762 

.140 

.622 

87.7 

M.O 

78.6 

12.4 

11 

.564 

.760 

.183 

.577 

89.1 

92.2 

79.2 

18.0 

Koon. 

.653 

.746 

.177 

.568 

89.6 

93.2 

80.9 

12.8 

1 

.536 

.728 

.156 

.567 

90.1 

94.0 

80.6 

18.4 

2 

.518 

.710 

.140 

.570 

90.8 

94.1 

82.8 

11.3 

8 

.499 

.680 

.126 

.554 

89.6 

94.8 

82.2 

12.6 

4 

.478 

.651 

.100 

.551 

88.8 

98.6 

81.2 

12.4 

6 

.482 

.670 

.069 

.601 

87.4 

92.1 

79.9 

12.2 

6 

.496 

.685 

.068 

.622 

86.4 

90.4 

80.4 

10.0 

7 

.513 

.700 

.064- 

.686 

86.2 

89.2 

79.5 

9.7 

8 

.538 

.718 

.069 

.649 

84.4 

88.2 

78.9 

9.3 

9 

.564 

.737 

.082 

.655 

84.0 

87.4 

77.8 

9.6 

10 

.569 

.740 

.040 

.700 

88.6 

86.6 

78.8 

7.8 

11 

.555 

.738 

.012 

.726 

88.3 

86.8 

78.8 

8.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  derired  from  the  obserrstions  made  at  the  soTeral  hours 
during  the  mouth. 


Xll 


Hetfvrological  Olsertafiont, 


Abstract  of  the  Besults  of  the  Sovrly  3Ieteoi'ological  Ohservaiians 
ialen  at  the  Surveyor  OeneraVs  Office,  Calcutta, 
in  the  month  oj  July,  1859. 

Hourly  Meant,  &c.  of  the  Oboervntions  and  of  the  Hygronietriral  elementB 

dependent  thereon. — fContinued.J 


^ 

• 

• 

A3 

Urn 

o 

.5  2 

C    O    B 

•    ■ 

0  a 

^ 

M 

*S 

a. 

^0 

« 

>3 

■2-2? 

o 

« 

W 

o  -5 

M)  5>  £ 

**  «  •— 

o 

O 

«2 

J3 

**    9 

So** 

Hour. 

8 

S  2 

•s 

'3 

•a 

JO 

O    .4  ^*" 

Is? 

^  JO 

s 
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0 

o 

0 
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Inches. 

Troy  gra. 

Troy  grs. 

Mid- 
night. 

80.5 

2.4 

79.8 

8.6 

0.979 

10.51 

1.28 

0.89 

1 

80.4 

2.4 

79.2 

8.6 

.976 

.4S 

.27 

.89 

2 

80.3 

2.2 

79.2 

8.3 

.976 

.50 

.14 

.90 

8 

80.0 

2.2 

78.9 

8.3 

.967 

.41 

.13 

.90 

4 

80.0 

2.1 

78.9 

8.2 

.967 

.41 

.10 

.90 

6 

80.0 

2.0 

79.0 

8.0 

.970 

1       .44 

.08 

.91 

6 

80.0 

2.0 

79.0 

8.0 

.970 

.44 

.08 

.91 

7 

80.4 

2.3 

79.2 

8.5 

.976 

.48 

.24 

.88 

8 

81.0 

8.4 

79.8 

5.1 

.979 

AS 

.88 

.85 

9 

81.6 

4.8 

79.4 

6.5 

.988 

.47 

2.40 

.81 

10 

82.8 

5.4 

79  6 

8.1 

.989 

.52 

8.04 

.78 

11 

82.8 

6.8 

79.6 

1 

9.5 

.989 

.48 

.64 

.74 

Noon. 

83.0 

e.e 

79.7 

9.9 

.992 

.51 

.82 

.78 

1 

83.0 

7.1 

79.4 

10.7 

.983 

.89 

4.15 

.72 

2 

8;i3 

7.0 

79.8 

10.5 

.995 

.51 

.12 

.72 

8 

82.9 

6.7 

79.5 

10.1 

.986 

.45 

3.88 

.73 

4 

82.6 

5.7 

79.7 

8.6 

.992 

.58 

.27 

.76 

5 

82.2 

5.2 

79.6 

7.8 

.989 

.52 

2.93 

.78 

6 

81.7 

4.7 

79.3 

7.1 

.979 

.44 

.62 

.80 

7 

814 

3.8 

79.5 

5.7 

.986 

.58 

.08 

.84 

8 

81.1 

3.8 

79.4 

5.0 

.983 

.51 

1.80 

.85 

9 

80.7 

8.8 

79.0 

5.0 

.970 

.40 

.77 

.86 

30 

80.7 

2.9 

79.2 

4.4 

.976 

.48 

.55 

,87 

11 

1 

80.7 

2.6 

79.4 

8.9 

.983 

.54 

.39 

.88 

All  tlie  h^giouittrii-al  elemeuta  are  computed  by  the  Greenwich  conatanta. 


Meteorohgical  Obirrvations. 


\m 


Ahttraci  of  the  BetulU  of  the  Hourly  Meteorological  Ohservafione 
taken  at  the  Surveyor  GeneraVs  Office,  CalcvUa, 
in  the  month  of  July,  1859. 

Solar  Kadiation,  Weather,  &c. 
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1 
2 

3 

4 


1 


8 


Sunday, 
120.U 

118.0 


125.0 


127.4 


122.0 


lOj  Sunday, 
11      131.0 


12 


122.5 


13i  121.0 
14   125.0 


15 
16 


127.0 


17  Sunday. 
18.     134.0 

19!     .. 

20 
21 


22 


23 

24 

25 


9   O     . 

2  S  i 


SintNfay. 


Prerailuig  direction 
of  the  Wind. 


Inches. 


0.26      S.  &  £. 


0.12 


0.28 


0.11 
1.40 

0.35 

1.05 


0.48 


0.79 


s.  &.  s.  w. 

3.  &.  8.  W. 


S«  &•  S.  £1 

s. 

S.  &calm. 

S. 


s.  &  s.  w. 

s.  &  s.  w. 

s. 
s. 

s. 

s.  &  s.  w. 


N.  E.  &  E. 
N.  £.  &  E. 
£.  &  S.  E.  &  S. 

E.  &  N.  E.  &  S.  E. 

S.  E*  at  E. 


E.  &  N.  E.  &  S.  E. 


N.  &  S.  E. 


General  Aspect  of  the  Sky. 


Cloudless  till  4  ▲.  H.  Scatd.  clouds 

afterwards. 
Cloudj  ;   also  drizzling  between  2  and 

8  A.  K.  &  also  at  7  &  9  P.  H. 

Cloudless  till  3  a.  ic.  Scatd.  clouds  till 
8  P.  K.  cloudlees  afterwards. 

Cloudless  till  2  A.  ic.  Scatd.  ^i  till  1 
p.  ic.  cloudy  afterwards,  also  drizzling 
between  6  &  8  P.  K. 

Scatd.  \i  &  ^-i  till  8  A.  k.  Scatd.  ^i 
afterwards. 

Cloudy  till  4  A.  k.  Scatd.  W  after- 
wards J  also  raining  at  Midnight. 

Cloudy. 

Cloudless  till  3  a.  ic.  Scatd.  clouds  after- 
wards; also  slightly  drizzling  be- 
tween 7  &  8  P.  JC 

Clouds  of  various  kinds  till  7  P.  H. 
cloudless  afterwards. 

Cloudless  till  4  a.  if.  Scatd.  clouds 
afterwards. 

Cloudless  till  7  a.  ic.  cloudy  afterwards. 

Cloudy  ;  also  very  slightly  drizzling  at 
5  a.  ic. 

Cloudy  ;  also  drizzling  at  8  &  5  p.  ic. 

Scatd.  \i  &  >^i  tiU  7  A.  K.  Scatd.  ^i  af- 
terwards. 

Cloudy. 

Cloudy  ;  also  raining  at  Noon  &  5  P.  K. 

Cloudy ;  also  constantly  raining  or 
drizzling. 

Cloudy ;  also  constantly  raining  be- 
tween 1  &  6  P.  If. 

Cloudy  :  also  constantly  raining,  with 
two  or  three  loud  peals  of  thunder 
at  8  P.  K. 

Cloudy ;  and  constantly  raining  in  the 
afternoon. 

Cloudy  ;  also  raining  after  intervals  with 
much  lightning  between  8  &  11  p.  m. 


M  Cirri,  >-i  cirro  strati,  '^i  cumuli, 
^i  cirro  cumuli. 


'^i  oumido  strati,  V>-i  nimbi,  — i  strati, 
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Meteorolot/ical  Ob^ervaiiant, 


Abstract  of  (he  liemdls  of  the  Hourly  Meteorological  Observations 

takmi  at  the  Surveyor  OeneraVs  Office,  Oalcutta, 

in  the  month  of  July,  1859. 

Solar  Radiation,  Weather,  &e. 


e 
P 


26 

27 

28 
2U 

80 

81 


CO  "S 


128.4 

116.5 

Sunday. 


%c% 

in  Gau 
eet  abo 
ound. 

PreyaiUng  direction 
of  the  Wind. 

Inches. 

) 

N.  &  N.  E. 

W.04 

) 

N.  E.  &  S.  &  E. 

0.21    1  S.  &  E. 

•  • 

S.  &  tS.  E. 

•  • 

W.  &  calm. 

General  Aspect  of  the  Sky. 


Cloudy;  high  wind  &  constant  rain 
from  10  A.  u .  till  Midnight. 

Cloudy ;  also  coustantly  raining  be- 
tween Midnight  &  1  p.  ic. 

Cloudy  ;  also  occasionally  raining. 

Scatd.  '^i  &  ^»i  till  7  P.  k.  cloudleea 
afterwards. 

Cloudless  till  4  A.  H.  Scatd.  N-i  till  2 
p.  M.  cloudy  afterwards. 
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Ahttract  of  the  Results  of  the   Tlotirh/   Meteorological  Observations 
taken  at  the  Surveyor  QeneraVs  OJfice,  Calcutta, 
in  the  month  0/  July,  1859. 

Monthly  Kfsuits. 


Mean  height  of  the  Barometer  for  the  month, 
Max.  height  of  the  Barometer,  occurred  at  10  A.  ic.  on  the  12th, 
Min.  height  of  the  Barometer,  oecurred  at  4  A.  if.  on  the  27tb, 
Extrswte  Range  of  the  Barometer  during  the  month, 
M(>aa  of  the  Daily  Max.  Pressures, 
Ditto      ditto        Min.      ditto, 
Jieam  daily  range  of  the  Barometer  during  the  month, 


Mean  Dry  Bulh  Thermometer  for  the  month. 
Max.  Temperature  oconrred  at  8  P.  X.  on  the  18th, 
Hin.  Temperature  occurred  at   9    P.  M.  on  the  26th, 
Ertreme  range  of  the  Temperature  during  the  month. 
Mean  of  the  daily  Max.  Temperatures, 

Ditto        ditto      Min.        ditto. 
Afean  daiiy  range  of  the  Temperatures  during  the  month. 


Mean  Wet  Bulh  Thermometer  for  the  month. 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer, 

Computed  Mean  Dew  Point  for  the  month. 

Mean  Dry  Bulb  Thermometer  above  computed  Mean  Dew  Point, 


Mean  Elastic  force  of  yapour  for  the  month, 


Inches. 

•  a 

29.530 

•  • 

29.762 

•  • 

28.721 

•  • 

1.011 

•  ■ 

29.507 

•  • 

29.452 

•  • 

0.U5 

0 

•  • 

85.4 

•  • 

94.8 

•  • 

778 

•  • 

17.0 

•  • 

91.2 

•  • 

81.4 

•  • 

9.8 

0 

•  • 

81.4 

•  • 

4.0 

•  • 

79.4 

•  • 

6.0 

Inches. 

•  • 

0.983 

Troy  grains. 
Mean  weight  of  vapour  for  the  month,  . .  . .  . .        10.49 

Additional  weight  of  vapour  required  for  complete  saturation,  2.1 9 

Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity,        0.83 


Bained  1 5  days. — Max.  fall  of  rain  during  24  hours, 
Total  amount  of  rain  during  the  month, 
Prevailing  direction  of  the  Wind,    . 


In  chcs. 

4.04 

9.09 

S.  &  S.  E. 


On  the  26th  July,  a  high  Northerly  wind  sprung  up  about  10  a.  m.  and  con- 
tinued to  blow  till  5  P.  M. ;  after  which,  a  North  Easterly  win<)  set  in,  and  blew  for 
about  3  hours.  About  8  P.  x.  the  wind  reered  and  became  Easterly,  which  rose 
to  a  gale ;  the  direotioua  of  which  during  several  hours  of  its  continuance,  were 
as  foUows : 

Fix»m  8  P.  H.  till  Midnight, Easterly. 

From  Midnight  till  1  a.  m.  on  the  27th  July, Northerly. 

From.  1  A.  u.  till  8  A.  X. '. North  Easterly. 

At  8  A.  M.  the  gale  ceased. 

Daring  the  preralenoe  of  the  gale  there  was  incessant  rain,  but  no  thunder  and 
lightning. 

Tlie  Ten  Minutes*  observations  taken  during  the  gale,  show  that  at  8  p.  x. 
which  was  the  commencement  of  the  gale ;  the  Barometer  stood  at  29.069  inches, 
it  then  continuously  descended  till  it  became  28.719  inches  at  3.  h.  40  m.  a.  x.  After 
which,  the  Barometer  began  to  ascend  attaining  to  the  height  of  28.870  inches 
at  7  A.  X.  The  Ten  Minutes*  observations  were  given  up  at  this  hour;  but  the 
Barometer  was  observed  to  rise  continuouiily  (without  indicating  the  usual  tidos) 
till  the  Midnight  of  the  28th  at  which  time,  the  height  it  stood  at,  was  29.45S 
inchet. 


MefeoToloyicitl  Obtervatiotu. 


Jbtlraef  of  the  Jtetult*  of  tie  Hourly  Meteorologteal  Ohiervaliont 

taken  at  the  Surveyor  QeneraVt  Office,  Calcutta, 

in  the  month  of  July,  1859. 

UOSTHLT  BESTTLTS. 


Tahle  (hovinf  th«  number  of  days  on   which  tt  >  gUtn  bonr  >nj 
bl««,  togrlhrr  with  the  number  of  d*ja  ort  wbicb  it  tbe  tim 

when  anj  pirticular  vind  wbi  blowing,  it  nined. 
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.E 

d 

1 

5 

1 

N. 
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3 

1 
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1! 
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3    1 
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3    1 

2 

13 

1 
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14 
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JJbttraei  of  the  JResulU  of  the  Hourly  Meteorological  Observatione 

taken  at  the  Surveyor  OeneraVe  Office^  Oalcuttaf 

in  the  month  of  August^  1859* 

Utitnde  22«  38'  V  North.  Longitude  88*  20'  84''  East. 

feet. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  Sea  level,  18.11 

Daily  Means,  &c.  of  the  Obierrations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


O      « 

x:  P  ^ 

Range  of  the  Barometer 
during  the  day. 

ean  Dry  Bulb 
rhermometer. 

Range  of  the  Tempera- 
tare  during  the  day. 

•- 

«* 

■~  B4  0^ 

Max. 

Min. 

Diif. 

Max. 

Min. 

Diff. 

Q 

s 

s 

Inehes. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o 

1 

29.558 

29.631 

29.491 

0.140 

81.1 

87.4 

77.0 

10.4 

2 

.644 

.701 

.580 

.121 

82.3 

87.6 

77.8 

9.8 

8 

.670 

.718 

.629 

.089 

82.8 

86.2 

79.8 

6.4 

4 

.664 

.726 

.612 

.114 

80.9 

83.4 

79.8 

4.1 

6 

.701 

.757 

.652 

.105 

81.9 

84.6 

79.8 

4.8 

6 

.702 

.751 

.643 

.108 

83.3 

88.8 

79.9 

8.9 

7 
8 

Sunday. 
.807 

.860 

.727 

.138 

80.6 

86.6 

76.2 

10.4 

e 

.748 

.810 

.676 

.134 

82.8 

90.0 

78.4 

11.6 

10 

.731 

.780 

.655 

.125 

83.3 

88.6 

79.6 

8.9 

11 

.668 

.717 

.592 

.125 

82.4 

87.6 

79.9 

7.7 

12 

.678 

.739 

.611 

.128 

81.2 

86.1 

79.0 

7.1 

18 

.720 

.777 

.660 

.117 

82.2 

87.8 

78.4 

9.4 

14 
15 

Sunday. 
.699 

.761 

.629 

.133 

84.7 

89.6 

80.3 

9.8 

16 

.645 

.698 

.560 

.138 

85.0 

90.6 

81.6 

9.0 

17 

.613 

.667 

.531 

.136 

83.3 

88.0 

79.4 

8.6 

18 

.617 

.694 

.560 

.134 

83.0 

86.6 

80.0 

6.6 

19 

.683 

.749 

.628 

.121 

84.1 

89.6 

80.0 

9.6 

20 

.729 

.780 

.671 

.109 

82.3 

86.4 

81.0 

5.4 

21 
22 

Sunday. 
.662 

.708 

.607 

.096 

82.7 

90.0 

80.2 

9.8 

28 

.684 

.701 

.563 

.138 

83.3 

88.8 

80.4 

8.4 

24 

.689 

.701 

.572 

.129 

82.8 

86.8 

79.8 

7.0 

25 

.627 

.684 

.560 

.124 

83.5 

88.2 

80.0 

8.2 

26 

.598 

.641 

.541 

.100 

81.7 

85.3 

79.6 

5.7 

27 

.596 

.684 

.538 

.096 

80.0 

82.2 

78.0 

4.2 

28 

29 

Sunday. 

.504 

.558 

.431 

.119 

81.6 

85.8 

78.6 

7.2 

80 

.687 

.600 

.491 

.109 

83.2 

87.8 

78.6  1     9.2 

81 

.536 

.600 

.462 

.138 

85.1 

89.6 

81.3  1     8.8 

The  Mean  lieight  of  the  Barometer,  as  likewise  the  Moan  Dry  and  Wet  Bulb 
Tliennometers  are  derived  from  the  twenty-four  hourly  observations  made  during 
ttieday. 
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Jlletearological  Observaiions. 


Abstract  of  the  Besults  of  the  Ilourly  Meteorological  Obsertationt 

taken  at  the  Surveyor  QeneraVe  Office,  Calcutta^ 

in  the  month  of  August,  1859. 
Daily  Meant,  &c.  of  the  Observations  and  of  the  Hygrometrical  elementi 

dependent  tliereon. — fContinued.J 


■ 

«^ 

■  •   ■ 

**    i 

o 

^ 

o 

is          s  a 

^» 

Date. 

• 

1 

e 

*2 

a 

£ 

o 

•s 

o 

•13 

3-2 

Weight  of  V 
quired   for  coi 
aratlon. 

1- 

"Si 

** 

•8 

Q 

jO 

3   . 

§e>^ 

9» 

S 

0 

ex. 

9   . 

o 

«  JO 

«  £  « 
a  *"  • 
o  b  V 
'S  a  ** 

8  a 

o 

S 

o 

Q 

2.S 

< 

g§.5 

0 

o 

o 

o 

Inches. 

T.  gr. 

T.  gr. 

1 

78.7 

2.4 

77.5 

3.6 

0.925 

9.96 

1.21 

0.89 

2 

79.3 

3.0 

77.8 

4.5 

.934 

10.03 

.55 

.87 

3 

79.0 

3.2 

78.0 

4.8 

.940 

.09 

.66 

.86 

4 

78.6 

2.3 

77.4 

3.5 

.922 

9.93 

.17 

•90 

5 

78.6 

8.3 

76.9 

'6.0 

.908 

.76 

.68 

.85 

6 

79.5 

3.8 

77.6 

5.7 

.928 

.95        .98 

.83 

7 

Sunday, 

% 

8 

78.4 

2.2 

77.3 

8.3 

.919 

.92 

.09 

.90 

9 

78.9 

8.4 

77.2 

6.1 

.916 

.85 

.73 

.85 

10 

79.9 

3.4 

78.2 

5.1 

.946 

10.15 

.78 

.85 

11 

80.1 

2.3 

78.9 

3.5 

.967 

.39 

.22 

.90 

12 

79.2 

2.0 

78.2 

3.0 

.946 

.19 

.02 

.91 

13 

79.3 

2.9 

77.8 

4.4 

.934 

.05 

.49 

•87 

14 

Sundaif. 

i5 

80.8 

8.9 

78.8 

5.9 

.964 

.31 

2.11 

.83 

16 

81.0 

4.0 

79.0 

6.0 

.970 

.37 

.16 

.83 

17 

80.0 

3.3 

78.3 

5.0 

.949 

.18 

1.75 

.85 

18 

80.2 

2.8 

78.8 

4.2 

,9Gi 

.36 

.46 

.88 

19 

80.5 

3.6 

78.7 

6.4 

.961 

.31 

.90 

.84 

20 

80.2 

2.1 

79.1 

3.2 

.973 

.47 

.11 

.90 

21 

Sunday. 

22 

80.4 

2.8 

79.2 

3.5 

.976 

.48 

.24 

.89 

23 

80.7 

2.6 

79.4 

3.9 

.983 

.54 

.39 

.88 

24 

80.2 

2.6 

78.9 

3.9 

.967 

.89 

.36 

.83 

25 

80.4 

8.1 

78.8 

4.7 

.964 

.34 

.66 

.8$ 

26 

79.7 

2.0 

78.7 

3.0 

.961 

.35 

.02 

.91 

27 

78.4 

1.6 

77.6 

2.4 

.928 

.03 

0.78 

.93 

28 

Sunday, 

29 

79.1 

2.4 

77.9 

3.6 

.937 

.08 

1.23 

.89 

80 

79.8 

8.4 

78.1 

5.1 

.943 

.12 

.77 

.85 

31 

81.2 

3.9 

79.2 

5.9 

.976 

.43 

2.14 

.83 

All  the  Hjgrometrical  elements  are  computed  by  the  Ghreenwioh  oonetantek 
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Jitiraet  of  the  BesuUs  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  QeneraVs  Office^  Calcutta^ 
in  the  month  of  August,  1859. 

Hourly  Metni,  &e.  of  the  Observations  and  of  the  Hygrometrical  elementa 

dependent  thereon. 


o  « 

e  •" 

Range  of  the  Barometer  for 
each  boor  during  the 

mnnfh. 

7  Bnlb 
(meter. 

iiaiige  of  the  Tempera- 
ture for  CHcb  hour 
during  the 

How. 

W^'«^««  V^M  * 

ean  Dr 
Thermc 

month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diir. 

S 

s; 

loehee. 

Inches. 

Inches. 

Inches. 

0 

o 

o 

0 

Mid- 
aigbt. 

29.670 

29.819 

29.523 

0.296 

80.8 

82.6 

76.2 

6.4 

1 

.657 

.809 

.514 

.295 

80.6 

82.5 

76.6 

5.9 

2 

.647 

.792 

.609 

.283 

80.3 

82.4 

76.6 

6.8 

8 

.628 

.741 

.500 

.241 

80.2 

82.2 

78.2 

4.0  . 

4 

.628 

.796 

.491 

.305 

79.8 

81.8 

77.0 

4.8 

6 

.642 

.802 

.493 

.809 

79.7 

81.6 

77.0 

4.6 

6 

.660 

.815 

.511 

.804 

79.6 

81.6 

77.2 

4.4 

7 

•674 

.838 

.522 

.316 

80.3 

82.4 

77.6 

4.8 

8 

•692 

.854 

.530 

.324 

81.7 

84.2 

78.8 

6.4 

9 

.700 

.853 

.539 

.314 

83.2 

86.2 

79.8 

6.4 

10 

.700 

.860 

.641 

.319 

84.6 

87.6 

79.8 

7.8 

11 

.689 

.848 

.522 

.326 

85.6 

88.0 

80.0 

8.0 

KOOD. 

.674 

.828 

.517 

.311 

85.9 

90.0 

80.0 

10.0 

1 

.654 

.799 

.498 

.301 

85.7 

89.6 

80.4 

9.2 

2 

.629 

.777 

.469 

.308 

85.5 

89.8 

81.3 

8.6 

8 

.608 

.740 

.444 

.296 

85.6 

90.6 

81.2 

9.4 

4 

.687 

.679 

.434 

.245 

85.4 

89.6 

80.9 

a7 

6 

.693 

.727 

.441 

.286 

84.7 

88.6 

81.5 

7.1 

6 

.604 

.737 

•457 

.280 

88.5 

87.2 

80.0 

7.2 

7 

.622 

.785 

.470 

.315 

82.8 

86.0 

79.6 

6.4 

8 

.647 

.804 

.509 

.295 

82.1 

85.4 

79.2 

6.2 

9 

.666 

.823 

.530 

.293 

81.9 

85.2 

78.6 

6.6 

10 

.682 

.834 

.536 

.298 

81.6 

84.8 

79.2 

6.6 

11 

.681 

.804 

.528 

.276 

81.3 

84.0 

79.2 

4.8 

The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  Dir  and  Wet  Bulb 
jbMinometers  are  denred  firom  the  observations  made  at  the  several  hours 
Qunng  the  month. 
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Abstract  of  the  Bendtt  of  the  Sourly  Meteorological  Observations 

taken  at  the  Surveyor  QeneraVs  Office^  Calcutta^ 

in  the  month  of  August f  1859. 

Hourly  Meana,  &c.  of  the  Obiervationa  and  of  the  H  jgrometrical  elementa 

dependent  thereon. — {CantinuedJ 


Hour. 

n  Wet  Bulb  Thcr- 
ometer. 

*2 

1 

CQ 

. 
** 

1 
s 

1 

0 

Bulb  above  Dew 
3int. 

n  Elastic  Force 
'  Vapour. 

n  Weight  of  Va- 
>ur    in    a  cubic 
ot  of  Air. 

itional  Weight  of 
spour     required 
r  complete  satu- 
tion. 

n  degree  of  Hu- 
iditj,    complete 
tnration     being 
tity. 

8a 

fc* 

§ 

t"^ 

go 

3  c^S 

St^'SS 

S  S  S3 

S 

o 

Q 

S 

S 

< 

s 

0 

0 

o 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 
night. 

79.1 

1.7 

78.2 

2.6 

0.946 

10.19 

0.88 

0.92 

1 

78.9 

1.7 

78.0 

2.6 

.940 

.13 

.88 

.92 

2 

78.8 

1.5 

78.0 

2.8 

.940 

.15 

.76 

.93 

8 

78.6 

1.6 

77.8 

2.4 

.934 

.09 

.79 

.93 

4 

78.2 

1.6 

77.4 

2.4 

.922 

9.97 

.78 

.93 

6 

78.2 

1.5 

77.4 

2.3 

.922 

.97 

.75 

.93 

6 

78.0 

1.6 

77.2 

2.4 

.916 

.91 

.78 

.93 

7 

78.5 

1.8 

77.6 

2.7 

.928 

10.01 

.90 

.92 

8 

79.2 

2.5 

77.9 

8.8 

:937 

.08 

1.29 

.89 

9 

80.0 

8.2 

78.4 

4.8 

.952 

.21 

.68 

.86 

10 

80.5 

4.0 

78.5 

6.0 

.955 

.28 

2.12 

.83 

11 

81.1 

4.5 

78.8 

6.8 

.964 

.29 

.47 

.81 

Koon. 

81.2 

4.7 

7a8 

7.1 

.964 

.29 

.58 

.80 

1 

81.0 

4.7 

78.6 

7.1 

.958 

.23 

.57 

.80 

2 

80.8 

4.7 

78.4 

7.1 

.952 

.17 

.55 

.80 

8 

81.1 

4.5 

7a8 

6.8 

.964 

.29 

.47 

.81 

4 

80.9 

4.5 

78.6 

6.8 

.958 

.23 

.45 

.81 

6 

80.8 

8.9 

78.8 

5.9 

.964 

.31 

.11 

.83 

6 

80.8 

8.2 

78.7 

4.8 

.961 

.31 

1.69 

.86 

7 

80.0 

2.8 

78.6 

4.2 

.958 

.30 

.45 

.88 

6 

79.7 

2.4 

78.5 

3.6 

.955 

.27 

.24 

.89 

9 

79.6 

2.8 

78.4 

8.5 

.952 

.28 

.21 

.89 

10 

79.5 

2.1 

78.4 

8.2 

.952 

.25 

.09 

.90 

11 

79.3 

2.0 

78.3 

8.0 

.949 

.22 

.02 

.91 

All  the  Hjgrometrioal  elementa  are  computed  by  the  Qreenvioh  conatanta. 
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JMraei  of  {he  BesuUs  of  the  Hourly  Meteorological  Obtervationa 
taken  at  the  Surveyor  OeneraVs  Office^  Calcutta^ 
in  the  month  of  August,  1859. 
Solar  Badiation,  Weather,  &c. 
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8.  &S.E.  &N.  E. 

8.  &N.E.  &8.  E. 

8*  &  S«  E*  ft  E. 
S.  E.  ft  E« 


General  Aspect  of  the  8kj* 


Cloudy ;  also  constantly  raining. 

Cloudy  s  also  constantly  mining. 
Cloudy ;  also  drizzling  in  the  morning 

ft  raining  between  9  &  11  P.  ic. 
Cloudy ;  also  constantly  drizzling. 
Cloudy ;  abo  drizzling  yery  slightly  at 

11  ▲.  H. 
Cloudy  till  7  A.  H.  8catd.  >-i  till  2  p. 

H.  cloudy  afterwards ;  also  drizzling 

between  6  ft  8  p.  ic. 

Cloudy ;  also  occasionally  drizzling. 
Cloudy;  also  raining  between  6  ft  7 

p.  H. 
Cloudy ;  also  rery    slightly    drizzling 

between  10  ft  11  p.  H. 
Cloudy  with  heavy  rain  at  1  ft  3  p.  H. ; 

also  slightly  drizzling  now  and  then. 
Cloudy  with  occasional  drizzling. 
Cloudy  with  occasional  drizzling. 

Clouds  of  yarious  kinds  till  6  p.  IL 
cloudless  afterwards. 

8catd.  clouds. 

Cloudy ;  also  very  slightly  drizzled  bet- 
ween 9  ft  10  p.  M. 

Cloudy,  with  rain  at  Noon  ft  6  P.  H. 

8catd.  clouds,  with  slight  drizzling  at 
2  ft  11  p.  K. 

Cloudy,  with  drizzling  between  Mid« 
night  ft  2  A.  M.  ft  also  raining  be* 
tween  2  ft  4  p.  K. 

Cloudy  till  6  p.  H.  cloudless  afterwards ; 

also  raining  between  Noon  ft  3  P.  M. 
Cloudy  till  7  P.  M.  cloudless  afterwards ; 

also  slightly  drizzling  at  Noon  ft  2 

P.  H. 


M  Cirri,  >-i  Cinro  strati,  ^i  Cumuli,  ^i  Cumulo  strati,  Vx.i  Nimbi,  — ^i  Strati 
^i  Cino  cumuli. 

*  Fallen  on  the  3l8t  July  and  let  August  till  8  A.  x. 
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Abetraet  of  the  Besulte  of  the  Hou/rly  Meteorological  Observations 
taken  at  the  Surveyor  QeneraVs  OJ^ce,  Calcutta^ 
in  the  month  of  August,  1859. 
Solar  Badiation,  Weather,  &o. 
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General  Aspect  of  the  Skj. 
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of  the  Wind. 
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24 

•  • 

0.48 

S.E. 

Clondy  till  7  P.  x.  cloudless  afterwards  ; 
also  raining  at  Midnight  &  7  ▲.  K. 

25 

122.0 

•• 

E.  &  N.  E. 

Cloudy,  with  slight  drizzling  at  1  &  3 
▲.  H. 

26 

•  • 

0.40 

E.  &  S.  E. 

Cloudy;  also  drizzling  after  interrals 
in  the  afternoon. 

27 

•• 

0.86 

ill.  &  09 

Cloudy,  with  constant  drizzling  in  tho 
forenoon. 

28 

Sunday, 

0.48 

29 

m  • 

0.12 

E. 

Scatd.  V— i  till  6  ▲.  H.  cloudy  afterwards 
with  drizzling  at  1  &  5  &  8  P.  ic 

80 

122.6 

0.87 

S.  &  S.  E. 

Cloudy,  with  rain  between  3  &  5  ▲•  m • 
and  slight  drizzling  at  7  P.  M. 

81 

•• 

•• 

S.  W.  &  S.  &  cakn. 

Scatd.  clouds  of  various  kinds. 
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Ahitraet  of  the  Besults  of  the  Hourly  Meteorological  OhservatioTie 

taken  at  the  Surveyor  OeneraVs  Office^  Calcutta^ 

in  the  month  of  August^  1859. 

MOKTHLT  EeSULTB. 

Inches 

Heftn  height  of  the  Barometer  for  the  month,                •  •  •  •  29.652 

Max.  height  of  the  Barometer  occurred  at   10  A.  H.  on  the  Sth^  ••  29.860 

If  in.  height  of  the  Barometer  occurred  at  4  F.  M.  on  the  29thy  ••  29.434 

"Extreme  range  of  the  Barometer  during  the  month,        •  •  •  •  0.426 

Mean  of  the  dailj  Max.  Pressures,                .  •                 . .  « .  29.709 

Ditto        ditto     Min.    ditto,                   ..                 ••  ..  29.588 

Jfom  daUg  range  of  the  Barometers  during  the  month,  .  •  • .  0.121 


o 

Mean  Dry  Bulh  Thermometer  for  the  month,  ••  ••  82.6 

Msx.  Temperature  occurred  at  3  F.  K.  on  the  16th,        ..  ..  90.6 

Mia.  Temperature  occurred  at  Midnight  on  the  8th,        ••  ••  76.2 

IBxlreme  range  of  the  Temperature  during  the  mouth,    •  •  • .  14.4 

Mean  of  the  daily  Max.  Temperatures,  ••  ••  «.  87.4 

Ditto        ditto      Min.        ditto,  ••  «•  ..  79.4 

Mean  daUg  range  of  the  Temperature  during  the  month,  .«  8.0 


o 
Metn  Wet  Bulh  Thermometer  for  the  month,  ..  ..  79.7 

Mean  Dry  Bulb  Thermometer  aboye  Mean  Wet  Bulb  Thermometer, . .  2.9 

Computed  Mean  Dew-point  for  the  month,   ••  ..  .«  78.2 

Mean  Dry  Bulb  Thermometer  aboye  computed  Mean  Dew-point,     •  •  4.4 

Inches 
Mean  Elastic  force  of  Vapour  for  the  month,  •  •  •  •  0.946 


Troy  grains 
Mean  Weight  of  Vapour  for  the  month,        ..  ..  ..  10.17 

Additional  Weight  of  Vapour  required  for  complete  saturation,         •  •  1.51 

MesB  degree  of  humidity  for  the  month,  complete  saturation  being  unity,  0.87 


Inches 
Bained  27  days.  Max.  fall  of  rain  during  24  hours,         •  •  •  •  11.56 

Total  amount  of  rain  during  the  month,       ••  ..  ..  21.22 

Frerailing  direction  of  the  Wind,  ••  ..  S.  &  S.  W 
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Abttraet  of  the  EeiulU  of  the  Hovrlg  Meteorological  Obiertatiom 

taken  at  the  Surveyor  GeneraVi  OJ^ee,  Calcutta, 

*»  the  month  of  Augtut,  1859. 

MOMTHLT  KESIJI.T9. 


Table  ahowing  the  namber  of  Avjt  od  which  at  ■  siren  boar  any  particntar  wind 

blew,  togitber  with  the  namber  of  daja  on  which  at  tbe  lame  boar  when 

waj  particalar  wind  wal  blowing,  it  rained. 
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Qmtfibutions  to  Indian  Malacology,  No,  I.— By  Messrs.  W.  T.  and 
H.  F.  BLANroRD,  of  the  Geological  Survey  of  India. 

In  a  paper  published  in  the  Annals  and  Magazine  of  Natural 
History  for  1857,*  Mr.  W.  H.  Benson  gave  an  able  resam6  of  the 
distribution  of  the  Cyelostomacew  of  South-western  Asia  and  of  some 
of  the  neighbouring  Tslands.  As  regarded  their  distribution  in  India, 
both  Gis  and  Trans-gangetic,  it  was  proved  that  the  evidence  then 
available  shewed  a  considerable  generic  distinction  between  the  forma 
of  the  Indian  peninsula  with  Ceylon  on  the  one  hand,  and  those 
occupying  the  Himalayas,  the  Khasi  hills,  Burmah,  and  the  Malay 
countries  on  the  other.  It  was  also  attempted  to  be  shewn  that,  if 
two  streams  of  distinct  genera  were  supposed  to  extend  from  the 
island  of  Borneo,  one  might  be  imagined  to  pass  up  through  the 
esstem,  the  other  through  tlie  western  peninsula,  the  valley  of  the 
Gkmgea  and  the  plains  of  Northern  India  being  the  limit  of  each  line. 

At  that  time  it  was  believed  that  no  single  species  of  land  shell 
oecurred  at  the  same  time  upon  the  Himalayas,  and  in  India  south  of 
the  Ganges.  A  few  widely  disseminated  species,  such  as  Helix  vitri" 
noideSy  are  certainly  to  be  found  at  the  base  of  the  mountains,  as  well 
as  universally  over  the  plains,  but  even  at  the  foot  of  the  Himalayas 
a  great  change  takes  place  in  the  fauna  generally,  and  when  once 
fairly  within  the  mountains,  scarcely  a  species  of  the  Indian  plains 
reeurs.  But  there  are  a  few  exceptions.  In  the  Annals  for  April, 
1859,  Mr.  Benson  mentioned  the  discovery  by  one  of  ourselves  of 

*  Ann.  and  Mag.  of  Nat.  Hist.  Yol.  XIX.  p.  201. 

No.  cm.— New  Sesieb,  Vol.  XXIX.  b 
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Helix  castrOf  Benson,  on  the  hills  of  Balasore  in  Northern  Orissa,  and 
more  recently  a  single  specimen  of  a  shell  perfectly  undistinguishable 
from  Helix  Huttoni,  Pfeiffer,  has  occurred  to  us  on  the  northern  flank 
of  the  Nilgiri  mountains  in  Southern  India.*  Both  of  these  species 
have  a  wide  distribution ;  H.  castra  being  known  to  range  from 
Sikkim  to  the  Tenasserim  provinces,  and  H.  Huttoni  throughout 
the  greater  portion  of  the  Himalayas.  Indeed  it  is  more  than  pro- 
bable, from  an  examination  of  recently  collected  specimens  of  H, 
tapeina,  Benson,  that  H  Huttoni  is  only  a  variety  of  that  species, 
an  identity  which,  if  substantiated,  will  extend  its  range  to  the 
Khasi  Hills  and  Burmah,  where  the  variable  but  scarcely  distinguish- 
able  H,  rotatoria^  V.  d.  Busch,  replaces  it,  unless  the  latter  also 
prove  to  be  only  a  variety. 

It  is  exceedingly  probable  that,  as  each  region  becomes  more 
thoroughly  searched,  many  other  species  will  be  found  to  have  a  far 
more  extensive  range  than  is  at  present  supposed.  The  peninsula  of 
India  is,  as  a  rule,  extremely  poor  in  land  shells,  and  the  conchologist 
may  travel  for  miles  over  its  plains  without  meeting  with  a  single 
mollusk.  The  plains  of  Bengal,  from  a  space  as  large  as  the  British 
Isles,  have  scarcely  furnished  twenty  species.  On  the  contrary  the 
Himalayas,  especially  their  eastern  portion,  and  the  Burmese  penin- 
sula,  appear  to  be  extremely  rich  both  in  species  and  individuals,  a 
circumstance  doubtless  intimately  connected  with  the  greater  and 
more  constant  humidity  of'  the  climate.  With  a  few  exceptions. 
Cis-gangetic  India  has  been  fairly  explored  by  conchologists,  although 
it  has  not  been  thoroughly  searched.  Of  Trans-gangetic  India, 
nine-tenths  are  totally  unexamined.  At  least  half  of  tlie  Himalayas 
have  never  been  visited,  and  all  that  has  been  carefully  explored 
consists  of  a  considerable  tract  in  the  westera  Himalayas  around 
Simla  and  Masuri,  and  the  outer  hills  of  Sikkim,  from  which  we 
ourselves,  but  the  other  day,  procured  more  than  twenty  undescribed 
forms.  The  Khasi  Hills,  a  small  tract  of  country,  have  been  fairly 
examined,  but  the  vast  peninsula  thence  to  Singapore  has  only  been 
searched  in  the  immediate  neighbourhood  of  Molmain,  whilst  a  few 
shells  have  been  collected  during  hurried  visits,  or  (the  larger  species 

*  Mr.  Benson  also  informs  us  that  he  has  reoeired  H.foMlufiata^  Hutt.  from 
the  Kilgiris. 
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especially)  prooured  by  accident  from  Pegu,  Ava,  the  Tenasserim 
provinces,  Penang,  Malacca,  Singapore  and  perhaps  one  or  two  other 
places.  The  greater  portion  of  the  mountains  north  of  the  Punjab, 
the  vast  tract  of  Nepal,  the  interior  valleys  of  Sikkim,  Bhotan, 
Assam  with  the  mountains  both  north  and  south  of  it,  Arracan,  and, 
with  the  few  exceptions  mentioned,  the  Malay  peninsula,  are  totally 
onsearched.  Despite  these  circumstances,  the  list  of  shells  described 
from  the  Himalayas  and  Burmah  alone  probably  exceeds  that  from 
all  the  Indian  peninsula. 

But  even  India  proper  may  yet  yield  important  novelties.  Perhaps 
no  part  has  been  more  carefully  or  more  repeatedly  examined  than 
the  Nilgiri  hills  of  Southern  India.  They  are  perhaps  the  last 
place  whence  generic  forms  new  to  the  country  might  be  expected,  yet 
we  bave  been  so  fortunate  as  to  meet  with  such,  among  the  smaller 
shells  as  might  naturally  be  expected,  but  by  no  means  amongst  those 
least  interesting. 

Amongst  the  genera  enumerated  as  characterizing  India  north  of 
the  Ganges  and  east  of  the  Bay  of  Bengal,  none  perhaps  is  more 
generally  distributed  or  more  abundant  than  the  singular  little  genus 
^lycaus,  Gray.  Another  form  which,. however,  perhaps  chiefly  on 
account  of  its  minute  size,  has  not  as  yet  been  shewn  to  have  ah 
equal  range  in  these  countries  with  Altfcams,  but  which  also  occurs 
in  Mr.  Benson's  list  of  genera  confined  to  the  northern  and  eastern 
regions  of  India,  is  Diplommatina,  Benson.  The  discovery  of  species 
of  both  of  these  genera,  in  a  district  so  well  examined  previously  as 
the  Nilgiri  hills  have  been,  must  make  us  pause  before  we  conclude 
that  we  are  in  possession  of  data  sufficient  to  enable  us  to  come  to 
definite  conclusions  upon  the  distribution  of  Indian  land  shells. 

The  circumstance  of  their  discovery  becomes  less  surprising  when 
we  consider  that  there  are  several  species  of  shells  on  the  Nilgiris 
closely  representative  of  Himalayan  and  Burmese  forms.  Thus  Helix 
Cyeloplax^  Benson,  of  2Sikkim  and  H,  Oxytes,  B.,  of  the  Khasi  hills 
are  replaced  by  H,  Thyreus,  B. ;  Achatina  tenuispira,  B.  of  Sikkim, 
Kbasi,  Burmah,  <fcc.  by  A.  Shiplayi^  Pfr. ;  JBulimus  vibex,  Uutt,  and 
B.  eoelebtf  B.  of  the  Western  Himalaya  by  B,  Nilagiricus^  Pfr.  &c. 

To  return  to  the  genera  of  OyclostomacecB ;  there  are  to  be  found 
on  the  eastern  side  of  the  Bay  of  Bengal  and  in  the  Himalayas  the 
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following  genera  which  are  ahseot  on  the  western  side  of  the  Bay : 
Megalomastoma^  Pupina,  Registoma,^  RaphauluSy  Slreptaulus,  and 
Hyboegstis  (all  of  which  are  closely  allied  genera  and  of  one  type) 
Hydrocena  and  Fomatias,  the  last  being  probably  only  an  outlier. 
In  Ceylon  there  is  one  peculiar  genus,  Aulopoma,  but  it  is  evident 
that  Ceylon  is  a  generic  area  by  itself.  Lastly  there  are  common  to 
both  sides  of  the  Bay  of  Bengal  or  of  the  Ganges  valley  CyclophoruSy 
Oyclotus^  Pferocyclotf  Leptopoma,  Oataultu^f  Alyeaus  and  Diploma 
matina.  In  the  Indian  peninsula,  properly  speaking,  not  one  generic 
form  exists,  which  is  wanting  in  Trans-gangetic  countries,  with  the 
exception  perhaps  of  the  little  shell  which  we  now  desciibe  under 
the  name  of  Opisthostoma :  but  even  assuming  this  genus  to  be 
decidedly  operculate,  it  would  be  premature  to  assert  that  so  minute 
a  shell  has  no  specific  representative  in  the  Himalayan  or  Burmese 
areas  X  Otopoma  only  occurs  in  Katiwar,  where  the  climate  is  different 
from  that  of  India  proper,  and  where  all  organic  nature  shews  an 
intermixture  of  Indian  forms  with  those  of  South-western  Asia  and 
of  Africa. 

We  can  therefore  only  conclude  that  scarcely  sufficient  is  yei 
known  to  justify  a  decided  opinion  as  to  the  distribution  of  the  land 
shells  of  India  and  the  adjoining  countries.  So  far  as  the  most  recent 
discoveries  enable  us  to  form  a  judgment,  we  agree  with  Mr.  Benson 
in  considering  that  a  generic  distinction  does  exist  between  the  two 
areas  of  Cis  and  Trans-gangetic  India,  but  we  doubt  whether  it  is 
satisfactorily  shewn  that'  Borneo  is  the  generic  centre  around  which 
all  the  forms  of  South-western  Asia  and  the  Indian  Archipelago  are 

* 

*  In  the  Nicobar  iBlands. 
.    t  One  Bpecies  in  the  Nicobar  Islands. 

X  Since  these  remarks  were  written,  Mr.  Beneon  has  described,  in  the  Ann. 
and  Mag.  for  Feb.  I8G0,  two  new  genera  of  operculate  land  shells  from  Molmain, 
and  has  named  them  MhioHoma  and  Clostophis.  Tho  former  is  allied  to  Ptero^ 
9yclo9y  the  latter  is  a  minute  form,  probablj  allied  to  Liplommatina  and  OpUthot' 
ioma.  Like  the  latter  it  is  separated  from  the  former  on  account  of  peculiaritiea 
m  the  last  whorl,  which,  in  ClostopMsy  is  free  and  descending.  It  is  possible  thai 
other  species  alUed  to  these  new  forms  may  hereafter  be  discoTcred,  and  the  two 
types  be  found  to  represent  and  replace  each  other  in  the  Indian  and  Burmese 
areas. 
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grouped  ;  or  that  the  distinctions  between  the  Indian  areas  are  satis- 
factorily explained  by  considering  them  as  ''streams"  of  generic 
affinity  radiating  from  that  island.  So  far  as  our  present  knowledge 
extends  we  are  inclined  to  look  upon  the  distinction  as  consisting 
mainly  in  the  more  favorable  conditions  for  land  shells  generally  in 
the  moist  countries  of  the  Himalayas  and  of  the  Burmese  and  Malay 
peninsula,  in  the  absence  of  shells  of  the  Fupina  and  Megahmasioma 
type  in  the  Indian  peninsula,  (a  circumstance  doubtless  connected 
with  the  greater  dryness  of  the  country)  and  in  the  existence  of  a 
generic  centre  in  the  island  of  Ceylon,  characterized  especially  among 
the  Ojfclastomaeea  by  forms  of  Aulopoma  and  Oataulus, 

The  shells  described  in  the  following  pages  were  obtained  in  colleo« 
tions  made  by  Mr.  H.  F.  Blanford  in  1857,  and  by  Mr.  W.  T. 
Blanford  during  a  short  visit  in  1859.  A  few  other  forms  procured 
at  the  same  time  are  also  believed  to  be  undescribed,  but  as  they  are 
of  leBB  interest^  they  must  await  further  leisure. 

Opisthobtoma,  gen.  nov. 

Testa  operculatap  Anfractibus  apicialibus  obliquiter  deflectis, 
anfractu  ultimo  constricto,  deinde  inflate,  denique  sinistrorsim  ascen- 
dente,  anfractibus  superioribus  contiguo ;  apertura  reverse,  rotundat^ 
continue ;  peristomate  duplicato. 

1. — 0.  NiLGTEICA,  n.  s. 

Testa  minima,  truncate  pupiformis,  auguste  umbilicata ;  spird  irre- 
gxilari,  apice  obtusd,  obliqud,  suturd  profundi ;  costulata,  interspatiis 
minutissime  decussatis,  albida,  translucens.  Anfractus  rotundati,  5, 
quorum  duo  primi  obliquiter  contorti ;  ultimus  constrictus,  deinde 
inflatusy  refractus,  ascendens,  denique  sinistrorsus,  anfractum  penul* 
timum  contingens.  Apertura  subobliqua,  superne  versata,  orbicularis. 
Peristoma  continuum,  incrassatum,  duplicatum. 

Diam.  maj.,.. 1.3  m.  m. 

Alt., 1.1  m.  m. 

Habitat  apud  Fykara  ad  summos  montes  '*J^ilgiri"  inter  folia 
oaduca  humida  sylvarum. 

Of  this  remarkable  little  shell  the  first  and  only  known  specimens 
were  found  by  one  of  us  rather  more  than  two  years  since  in  the  dead 
leaves  of  one  of  the  little  thickets  termed  **  sholas"  near  Fykara  on 
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the  Nilgiris.  As  all  the  specimens  found  were  dead  shells  and  it 
seemed  most  desirable  to  obtain  living  specimens  in  order  to  deter- 
mine satisfactorily  the  nature  of  the  species  from  an  inspection  of 
the  animal,  we  have  hitherto  abstained  from  publishing  a  description 
which  must  of  necessity  be  imperfect,  in  the  hope,  either  that  one  of 
ourselves  might  revisit  the  hills  and  procure  a  supply  of  living  speci- 
mens, or  that  some  of  our  friends  conchologically  inclined,  might  aid  us 
in  the  matter.  We  have,  we  regret  to  say,  been  disappointed  in  these 
expectations,  and  we  therefore  publish  the  description  and  figure  of  the 
shell,  hoping  that  publicity  may  lead  others  to  the  search,  and  we 
leave  the  question  of  the  nature  of  the  animal  and  the  existence  of 
an  operculum  to  be  settled  at  some  future  period. 

To  the  kind  aid  of  Capt.  Mitchell  of  Madras  we  are  indebted  for 
the  accompanying  figures,  drawn  with  the  aid  of  the  camera  lucida, 
and  magnified  about  30  diameters.  The  specimen  from  which  the 
drawings  are  taken  is  in  excellent  preservation  and  shews  very  clearly 
not  only  the  costulation,  which  bears  a  great  resemblance  to  that  of 
Diplommatina  and  Alyccdus,  but  also  a  regular  scalariform  decussation 
of  the  interstitial  spaces  which  is  represented  on  an  enlarged  scale  in 
figure  6.  This  costulation  and  more  especially  the  Alyc<eu%'Y\]LQ 
strangulation  and  inflation  of  the  last  whorl  point  to  the  probability 
of  the  present  being  an  operculate  genus,  and  the  round  whorls  and 
continuous  and  duplicate  peristome  lead  to  the  same  conclusion.  No 
trace  of  a  tube  is  perceptible  on  any  part  of  the  shell. 

From  these  characters  we  should  infer  that  Opisthostoma  holds  an 
intermediate  place  between  Alyccetis  and  Diplommatina^  resembling 
the  former  in  the  strangulation  and  distortion  of  the  last  whorl, 
the  latter  in  the  pupiform  shape  and  in  the  rise  of  the  last  whorl 
upon  the  penultimate,  and  both  in  the  duplication  of  the  peristome, 
and  in  the  regular  costulate  ornamentation  :  but  the  peculiar  distor- 
tion of  the  apicial  whorls  and  the  hyperstomoid  flexure  of  the  last 
whorl  are  characters  not  hitherto  found  in  any  operculate  genus,  and 
having  their  analogues  in  StreptaxiB  and  Boyna  among  inoperculate 
shells.  Seeing,  however,  the  great  variation  of  spiral  form  that 
obtains  in  the  different  Cyclostomaceous  genera,  no  great  weight  can, 
we  think,  be  attached  to  spiral  peculiarities  when  opposed  to  the 
evidence  of  the  characters  above  enumerated  which  connect  OpiHhos^ 
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ioma  with  operculate  forms,  and  until  further  evidence  shall  shew 
such  a  view  to  he  untenable,  we  may  regard  the  present  as  one  more 
of  the  peculiar  Cycloplioroid  genera  which  seem  specially  to  charac* 
teiize  the  Indian  and  Bomean  provinces. 

2. — AltCj£T7S  Expateiatus,  «.  *. 
Testa  mediocriter  iimbilicata,depreEsa,ad  anfractos  internos  obsolete, 
ad  ultimum  fortius,  ad  spatium  inflatum  valde,  crebre  costulata, 
corneo-albida,  apice  diaphane  rubella ;  spira  vix  elevata,  apice  obtusa ; 
sutura  inipressa  ;  anfr.  3^  convexi,  ultimus  ad  latus  mediocriter  inflatus, 
deinde  constrictus  ;  constrictione  longa,  medio  tumida,  glabra ;  tubulum 
Buturale  pone  constrict ionem  oriens,  mediocriter  longum,  plerumque 
\  peripherise  subsequans,  sed  nonuullis  exemplis  brevius  ;  apertura  cir- 
cularis,  obliqua,  juzta  anfr.  pen  ultimum  retro  curvatum  ;  perist.  du- 
plex ;  internum  breviter  porrectum,  continuum,  externum  expansuro, 
interruptum,  columellari  margine  strictum.  Operculum  corneum,  dis- 
tincte  multispirum,  anfr.  7-8  planulatis,  externe  perconcavum,  nucleo 
centraJi  interno  prominente  papillari. 

Diam.  maj 4^  m.  m. 

Ditto  min 3 j-  ditto. 

Alt 2i  ditto. 

Apert.  diam • • 1  j-  ditto. 

Hah.  Hand  raro  ad  Neddoowuttom  ghat,  ad  latus  septentrionale 
montium  "  Nilgiri"  India  australis  et  circa  3000 — 4000  ped.  alt. 

This  species  appears  to  be  more  depressed  in  the  spire  than  any 
other  of  the  genus,  except  perhaps  the  Bomean  A,  spiracellum^ 
A.  Ad.  and  Reeve.  Its  nearest  Indian  ally  is  A,  strangulatus,  Huttou, 
and  in  size  it  is  intermediate  between  that  species  and  A.  stylifer,  Bens. 
It  belongs  to  the  section  Charax  of  Benson,  having  a  wide  strangu- 
lation behind  the  peristome,  crossed  by  a  swollen  ridge,  which,  how- 
ever, in  A,  expatriate  never  presents  the  sharpness  so  remarkable  in 
jL.  8tylifer  and  "hebesy  but  is  rather  a  broad  tulnid  space  separating 
two  narrow  constrictions.  The  sutural  tube  is  variable  in  lensrth, 
sometimes  being  nearly  as  short  as  in  A.  %lrangulatu8f  in  other 
specimens  as  long  as  in  A,  stylifsr ;  the  latter  being  the  usual  case, 
the  former  the  exception,  but  both  occur  in  perfectly  fresh  and  full 
grown  specimens. 
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From  A.  strangulatuB^  the  Bpeetes  is  distinguished  by  its  greater 
size,  more  depressed  form,  more  obliqae  aperture,  by  the  recurvatiou 
of  the  peristome  at  its  junction  with  the  penultimate  whorl,  the  longer 
sutural  tube,  the  greater  distance  of  the  ridge  crossing  the  oonstric* 
tioD  from  the  mouth,  and  the  closer  sculpture.  From  prowctut  and 
ityhfer^  the  characters  of  the  peristome,  which  is  simple  in  stylifer 
aud  "expanded  at  the  columellar  margin  inprosecttts,  besides  the  smaller 
size  of  A.  expatriatus ;  from  hebes  and  gemmula  the  slightly  prominent 
ridge  not  recurved  and  the  depressed  form  afford  abundant  grounds 
for  distinction.  A.  ipiracellwn  of  Borneo  is  probably  closely  al* 
lied,  but  we  are  only  acquainted  with  that  shell  by  its  description. 
Judging  therefrom  A.  expatriatus  should  be  distinguished  by  its 
smaller  size,  more  narrow  umbilicus,  greater  bluntness  of  the  ridge  in 
the  constriction,  and  in  general  by  the  greater  length  of  the  sutural 
tube,  a  character  which,  however,  is  evidently,  from  its  variability  ia 
this  species,  of  less  value  than  has  hitherto  been  supposed. 

The  species  occurred  near  the  base  of  Neddoowuttom  ghat,  and  a 
little  above  the  village  of  Goodaloor.  The  animal  is  small  and 
colourless  ;  the  body  very  short ;  the  sole  undivided  ;  tail  short  and 
rather  pointed  ;  tentacles  short,  yellowish ;  muzzle  blunt,  not  elongated. 

3. — DiPLOMMATINA  NiLGIRtCiL,  n.  9, 

Testa  dextrorsa,  imperforata,  subovata,  glabra,  tenuis,  nitida,  cornea ; 
spira  conoidea,  apice  obtusa ;  anfr.  6  convexi,  superne  leniter  crescentes, 
ultimus  parum  augustior,  antice  ascendens,  carina  costiformi  circa 
umbilicum  munitus;  apertura  subverticalis,  circularis;  perist.  baud 
dentatum,  duplex ;  externum  breviter  expansum,  interruptum ;  inter- 
num mediocriter  porrectum,  continuum.  Operc.  corneum,  subcirculare, 
ad  suturam  angulatum,  planum,  baud  spiratum. 

Long.. • 3  m.  m. 

Diam.  max.,  .. li  ditto. 

Apert.  diam., i  ditto. 

Anfr.  ultimi  long., 1  ditto. 

Habitat  in  sylvis  prope  Pykara  versus  apices  montium  "  Nilgiri" 
(ad  alt.  circa  7000  ped). 

This  species  is  distinguished  from  all  others  of  the  genus  yet 
described  by  the  ridge  around  the  umbilicus,  which  is  an  exact  coun- 
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terpurt  of  that  in  the  Sikkim  shell,  Me^alomastama  funiculatum,  B. 
The  perfect  smoothness  of  Dip.  Nilgirica,  and  the  continuity  of  the 
internal  peristome,  give  it  a  sub-generic  character,  jet  seem  insuffi- 
cient alone  to  authorize  its  separation  from  Diplommatina, 

The  animal  could  not  be  well  observed  for  the  want  of  a  suffi- 
dently  powerful  magnifier  at  hand.     It  was  small,  short,  and  colour- 

less,  with  two  small  black  tentacles. 

t 

4. — Ctclotus  Malibaricus,  n.  «. 

Testa  subaperte  umbilicata,  depresso-conica,  albida,  glabra,  nitidula, 
epidermide  decidu&  corneA,  ad  anfr.  ultimum  transverse  fusco-strigatA, 
induta ;  spira  conica,  apice  acuta ;  sutura  profunda ;  anfr.  4  rotundati, 
celeritor  crescentes,  ultimus  cjlindraceus ;  apertura  parum  obliqua^ 
I  drcularis,  prope  umbilicum  parum  sinuata,  supenie  vix  angulata; 
perist.  duplex,  externum  brevissime  expansum,  internum  porrectum, 
acQtum,  continuum  ;  umbilicus  perspectivus.  Operculum  baud  immer- 
sum,  duplex,  internum  corneum  multispirum,  externum  testaceum, 
anfractuum  margiiiibus  lamella  spiral!,  albidA,  scabrft  ad  anfr.  exter- 
Dos  perelevat&  et  versus  centrum  incurvat&,  quasi  convexA,  munitis. 

Diam.  maj., 8i  m.  m. 

Ditto  min«, ...•. 2f  ditto. 

Alt., 24ditto. 

Apert.  diam., 1^  ditto. 

Hab.  sub  rupibus  et  saxis  in  terr&  humidd  ad  margines  sjrlvarum 
prope  Pykara  montium  "  Nilgiri,"  ad  alt.  7000  ped. 

Nearly  allied  to  Cyclotus  filoeineftu^  Benson,  by  the  peculiarity  of 
its  operculum,  this  shell  is  diatinguished  by  its  smaller  size,  more 
depressed  form,  and  less  expanded  peristome,  by  the  absence  of  the 
marked  sculpture  of  C.filoeinctui,  and  by  the  epidermis  being  lighter 
in  colour  and  marked  by  brown  transverse  streaks  on  the  last  whorl. 
That  of  O.  fihdnciua  is  hispid.  The  last  named  shell  was  first 
described  by  Mr.  Benson  as  a  CycloHoma,  to  which  genus  it  was 
assigned  till  lately.  The  construction  of  the  operculum  is  very 
peculiar.  The  testaceous  spiral  lamina  being  very  much  more  raised 
towards  the  exterior  than  towards  the  centre,  and  being  curved 
inwards,  the  interior  whorls  of  the  operculum  are  almost  concealed 
and  the  appearance,  unless  very  closely  examined,  is  that  of  the  oper- 
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• 

culum  of  a  Tu/rho  hollowed  oat  at  the  centre.    The  lamella  in  C 
Malabatieua  is  rather  more  elev'ated  than  even  in  Cfiloeinctus. 

The  animal  of  C.  Malabaricua  we  have  not  had  an  opportunity  of 
ohserring,  that  of  G.  Jilocinctus  helongs  to  the  Cjclophoroid  group,* 
the  fole  of  the  foot  being  undivided,  the  tentacles  tapering,  and  the 
muzzle  short  and  blunt.  The  foot  is  short,  broad  and  rounded  at 
the  tail,  the  tentacles  are  black,  rather  shd^t,  and  contractile,  with 
the  eyes  at  their  base,  the  body  is  colourless,  with  the  exception  of 
black  patches  above  the  head  and  at  the  base  of  the  tentacles. 

C.  filocinetut  abounds  on  the  N.  side  of  the  Nilgheris,  but  we  have 
not  met  with  it  on  the  top  of  the  hills.  It  is  found  chiefly  in  decay- 
ing  leaves  and  moist  earth  beside  rocks  and  stones.  C.  Maldbaricum 
with  Dip,  Nilgirica^  Ennea  Pirriei,  Pfr.  and  some  minute  Helices, 
occurred  at  the  edges  of  the  email  patches  of  forest,  known  as 
''sholas,"  which  abound  in  every  small  hollow  in  the  hills,  and  are 
remarkable  from  the  abruptness  of  their  boundaries,  a  few  feet  leading 
from  dense  jungle  to  the  open  grassy  hill  side.  Under  the  shrubs  at 
the  edges  of  sholas  is  generally  a  great  resort  of  laud  shells. 

6. — SiBEPTAXIS   WaTSOFI,  fl.  S, 

Testa  subumbilicata,  compresse  ovata,  corneo-albida,  nitida,  supeme 
transverse  arcuato-striata,  infra  obsolete  striatula,  interdum  ad  ultimum 
anfractum  lineis  albidis  versus  suturam  cincta ;  spira  fere  plana ;  sutura 
impressa;  anfr.  6  oonvexiusculi,  2  ultimi  e  axi  deviantes,  ultimus 
rotundatus ;  apertura  obliqua,  elongato-lunaris,  juxta  anfr.  pen  ulti- 
mum acute  retro  sinuata,  margine  basali  paulo  arcuata ;  perist. 
refiexum,  subincrassatum,  albidum,  tridentatum,  singulis  dentibua 
depressionibus  pone  peristoma  externe  correspondentibus ;  dentes  2 
lamelliformes  margine  dextro,  1  columellari  quasi  basali ;  marginibus 
peristomatis  callo,  duas  lamellas  approximatas  juxta  suturam  gerente, 
juuctis. 

Diam.  maj., 6^  m.  m. 

Ditto  min 4^  ditto. 

Alt 3  ditto. 

*  In  common  probably  with  every  other  opercnlated  Indian  land  shell  except 
Otopoma  elafuum^  Sow,  and  perhaps  the  two  spectee  of  Pamaiiai  deieribed  by 
Mr.  Benion  from  the  Himalaya  and  Kliaii  HiUa. 
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Hab.  in  sjlviB,  prsesertim  prope  arborum  radices,  ad  apices  montium 
^Nilgiri."  Yar.  est,  peristomate  qainque  dentato,  dente  nnomiuimo 
yeraus  sinum  aperturse,  tribus  nornialibus,  uuo  minuto  juxtaumbilicum ; 
dente  ad  marginein  oolamellarem  alteris  latiore,  quss  prope  "  Avalan- 
che," ad  pedem  montium  *'  Koondah'*  habitat. 

This  species  appears  to  be  more  abundant  than  the  previously 
described  form,  8tr.  Ferrotteti^^  Petit,  from  which  it  differs  in  its 
much  smaller  size,  and  despite  this,  in  tlie  greater  development  of 
its  teeth,  and  also  in  the  presence  of  two  lamellse  instead  of  one 
on  the  callus  joining  the  margins  of  the  peristome.  It  appears  to 
iahabit  only  the  more  southerly  portions  of  the  hills,  but  our 
researches  have  not  been  sufficiently  extensive  to  render  this  a 
certainty.  Sir.  Perrotteti  occurred  at  Neddiwuttom,  and  on  the 
bills  N.  of  Ootacamund  ;  Sir,  Watsoni  we  found  S.  of  Ootacamund, 
and  the  variety  at  the  base  of  the  Koondahs.  Both  were  obtained 
at  an  elevation  of  6000  to  7000  feet.  Although  the  variety  differs 
slightly  in  the  teeth,  in  the  presence,  viz.  of  two  teeth  which  are 
absent  in  the  normal  form,  these  additional  projections  are  so  very 
xnimite  that  they  might  easily  become  obsolete,  and  probably  addi- 
tional specimens  might  shew  a  complete  graditiou,  while  the  shells 
are  so  exactly  similar  in  every  other  detail  of  form,  that  we  have  no 
hesitation  in  pronouncing  them  identical. 

applanation  of  figuroB. 

1. — Opisthostoma  Nilgiricum.     Natural  size. 

2,  8,  4. — The  same  magnified  90  diameters  (900  times). 

5. — Scalariform  costulation  further  enlarged. 

*  Or  is  this  Petit*s  original  species  and  that  described  by  Ffeiffer  diatinot  f 
In  that  case  the  names  may  be  exchanged. 
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on  the  great  flood  qf  the  river  Indue  fohieh  reached 
Jttok  on  the  10th  Auguet,  1858.— Jy  Captain  T.  G.  Mont« 
GOHXRis,  Bengal  Engineere^  F,  B.  G,  S.  let  Aset  O.  T,  Survey^ 
oflndia^  l[c!^ 

^  At  5  A.  K.  on  the  10th  August,  1858,  the  Indus  at  Attok  was 
▼erj  low.  At  7  a.  if.  it  had  risen  10  feet.  By  0.30  f.  K.  it  had  risea 
50  feet,  and  it  continued  to  rise  till  it  stood  90  feet  higher  than  it 
did  in  the  morning.  The  Cahul  river  continued  to  flow  upwards  for 
ten  hours." — Extract  from  the  proceedings  of  the  Asiatic  Society  for 
September  1858,  Journal  Vol.  XXY II.  p.  366. 

The  flood  destroyed  a  large  amount  of  property  in  British 
territory  both  above  and  below  Attok ;  and  the  back  water  (on  the 
Cabul  river)  destroyed  the  greater  part  of  the  private  property  in 
the  cantonment  of  Naoshera. 

After  the  subsidence  of  the  water,  numerous  reports  were  current 
near  Attok,  viz. :  that  the  river  was  still  blocked  up  and  that 
another  similar  flood  might  soon  be  expected.  These  reports  were 
generally  given  out  on  the  authority  of  the  inhabitants  far  up  the 
river,  who  had  sent  down  word  to  say  that  the  water  was  still 
dammed  up. 

Such  a  sudden  flood  or  cataclysm  on  such  a  gigantic  scale,  at 
all  times  an  important  and  interesting  subject  of  enquiry,  was  rendered 
still  more  so  to  me  by  the  above  mentioned  circumstances. 

Being  at  the  time  of  the  flood  in  the  territories  of  the  M6ha- 
r^jah  Bumbhir  Singh.  I  was  in  a  favorable  position  for  making 
enquiries  in  the  Upper  Valley  of  the  Indus  as  far  as  the  M6harfijah's 
territories  and  influence  extended,  and  I  consequently  made  all  the 
enquiries  that  X  could. 

On  applying  to  the  Wazeer  Punnoo,  the  governor  of  Kashmir, 
he  told  me  that  had  any  damage  been  done  in  the  M6har6jah's  terri- 
tories by  a  flood  on  the  Indus,  he  would  certainly  have  heard  of  it, 
but  up  to  that  time  he  had  received  no  report  on  the  subject.  How* 
ever  I  begged  him  to  write  to  all  the  Mihai6jah*s  officials  (on  the 

•  See  papers  bj  Capt.  Hflnderso9  and  Major  Beoher,  Joonulf  Yol.  XXYIII, 
pp.  199  and  919. 
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Indus  and  on  its  tribataries)*  to  enquire  whether  any  extraordinary 
flood  had  been  noticed.  The  answers  were  all  in  the  negative  except 
that  from  Boonjee,  (the  Maharajah's  most  northerly  fort  and  canton- 
ment on  the  Gilgit  frontier)  the  report  was  as  follows,  viz.  :^> 

**  That  a  great  flood  (bar&  sailab)  was  noticed  by  the  sepoys  at 
Boonjee  on  the  27th  day  of  ^*  S6wan  Mahina,"  "  derh  pahar  din  gaiya** 
when  it  first  arrived.  Shortly  afterwards  the  sepoys  saw  a  mass  of 
timbers  floating  down  the  stream,  which  they  recognised  as  belonging 
to  the  gateway  of  the  Ntimbdl  fort." 

The  Kiimbdl  fort  is  said  to  have  been  on  the  Gilgit  river 
below  the  point  where  the  Naggar  river  joins  the  Gilgit  river. 

I  understand  '*  the  27th  day  of  Sdwan  Mahina,  derh  pahar  din 
gaiya"  to  mean  the  ILth  day  of  August  about  9  or  10  in  the  morn- 
ing. Although  this  is  the  day  after  the  flood  was  noticed  at  Attok, 
it  is  in  my  opinion  sufiiciently  near  the  date  to  make  it  highly  pro- 
bable that  it  was  the  same  flood  that  was  noticed  at  Attok. 

At  a  frontier  outpost  of  the  Maharajah's  (where  no  one  goes 
that  has  sense  enough  to  make  interest  to  keep  away),  a  mistake  of 
two  or  three  days  in  the  date  would  be  no  wonderful  thing  consider- 
ing the  general  indiflerence  of  natives  on  the  subject  of  dates  and 
the  numerous  doubts  as  to  when  their  months  begin. 

I  am  therefore  of  opinion  that  the  flood  (sailab)  noticed  at  Boonjee 
was  the  same  that  passed  Attok  on  the  10th  of  August,  and  for 
reasons  given  hereafter  I  am  of  opinion  that  the  sepoys'  date  at 
Boonjee  should  have  been  the  25th  of  S6wan  or  the  9th  of  August 
about  9  or  10  ▲.  ic. 

The  Trigonometrical  height  of  Skardo  the  capital  of  Little 
Tliibet  situated  on  the  river  Indus  has  been  ascertained  to  be  about 
7700t  feet  above  the  sea  and  that  of  the  G.  T.  Station  eighteen 
miles  above  Attok  has  been  found  to  be  about  1050J  feet  above  the 
tea,  thus  shewing  a  difference  of  height  between  the  two  places  of 
about  6650  feet.  The  distance  between  Skardo  and  the  above  G.  T. 
Station  by  the  course  of  the  river  Indus  is  approximately  about  three 
hundred  and  ten  miles,  and  consequently  there  is  an  average  fall  in 

*  Specially  mentioning  the  Shayok  river. 

t  O.  T.  8.  point  near  Skardo  fort  7701  very  little  above  river. 

}  G.  T.  8.  Station  on  river  eighteen  miles  above  Attok  and  1049  feet  above  lea. 
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the  bed  of  the  Indas  between  those  places  of  aboat  21y^  feet 
per  mile. 

Similarly  the  height  of  Baramoola  where  the  Jhelum  river  leaves 
the  Kashmir  valley  is  about  4930*  feet,  that  of  the  riverf  two 
miles  below  Jbelum  is  about  750  feet  above  the  sea,  shewing  a  differ- 
ence in  height  between  the  two  places  of  about  4180  feet.  The 
distance  by  the  course  of  the  river  Jhelum  between  those  two  places 
is  about  one  hundred  and  ninety-four  miles  giving  an  average  fall  in 
the  bed  of  the  Jhelum  of  a  little  over  21^'^  feet  per  mile. 

Consequently  we  may  assume  that  the  Indus  and  Jhelum  rivers 
flow  at  (very  nearly)  the  same  average  rate  between  the  respective 
places  mentioned.  • 

With  the  assistance  of  Lieut.  Melville:^  I  measured  the  rate  of  the 
Jhelum  river  at  Naoshera,  one  march  below  Baramoola,  in  as  slow 
a  part  of  the  stream,  as  there  is  between  Baramoola  and  Jhelum, 
and  I  found  the  rate  to  be  nearly  690  feet  per  minute,  or  about  seven 
miles  per  hour.  And  Lieut.  Melville  quite  agreed  with  me  that  we 
had  taken  a  place  where  the  rate§  was  far  below  the  average.  The 
river  Jhelum  between  the  points  mentioned  has  in  general  such  rugged 
and  precipitous  banks  that  it  was  with  difficulty  that  even  the  above 
measurement  was  made. 

The  distance  from  Boonjee  to  Attok  may  be  taken  approxi- 
mately as  about  two  hundred  and  twenty  miles,  and  if  the  flood  in 
question  was  the  one  noticed  at  Boonjee  it  traversed  the  distance 
between  those  two  places  between  10  o'clock  in  the  morning  of  some 
day  before  the  10th  of  August  and  say  6  A.,  if.  of  the  10th  August, 
that  is  the  flood  must  have  taken  either  twenty-one  hours  or  forty- 
five  or  sixty-nine  &c.  to  traverse  two  hundred  and  twenty  miles,  that 
is,  it  must  have  passed  Boonjee  on  9th,  8th  or  7th  of  August.  Had 
the  flood  passed  Boonjee  on  the  8  th  August,  it  would  have  taken  forty - 
five  hours  and  would  have  travelled  at  the  rate  of  hardly  five  miles 
an  hour,  but  it  has  been  shewn  above  that  the  average  rate  of  the 

•  Baramoola  Barometrical  height  4938  feet  above  sea. 
t  G,  T.  S.  point  two  miles  below  Jhelum  758  feet  above  sea. 
X  Topographical  Asst.  Great  Trigonometrical  Survey. 

§  Seven  miles  an  hour  may  be  assumed  to  have1)een  the  minimum  rate  of  the 
Jhelum  river. 
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Indus  most  be  above  seven  miles  an  boar  in  ordinary  times,  and  of 
course  mnch  greater  daring  a  flood,  so  it  may,  I  think,  be  fairly 
oondaded  tbat  the  flood  woald  take  only  about  twenty -one  hours  in 
tniversing  the  two  hundred  and  twenty  miles,  and  that  it  passed 
Boonjee  on  the  9th  August,  1858,  about  10  a.  m.  If  so  it  travelled 
at  tlie  rate  of  ten  and  half  miles  per  hour,  by  no  means  an  impro- 
bable rate*  as  the  Ganges  when  it  issues  from  the  hills  opposite 
Hurdwar  is  stated  by  the  Canal  officers  to  flow  in  ordinary  times  at 
nine  miles  an  hour,  and  its  pace  looks  slow  compared  with  that  of 
the  Jhelum  below  Baramoola. 

As  soon  as  I  got  the  report  from  Boonjee  I  sent  for  further 
information  but  could  only  make  out  that  the  flood  was  understood  to 
come  from  Naggar,  an  independent  district  which  the  Maharajah's 
people  called  a  part  of  Yfighistan !  quite  inaccessible  to  ordinary 
messengers.  Nothing  would  induce  a  man  to  go  there ;  and  the  Wazeer 
said  that  when  a  present  was  offered,  the  man  took  the  money,  but 
only  went  a  short  distance  and  returned  after  a  time  with  a  made- 
up-story. 

Tliough  repeated  enquiries  were  made,  nothing  further  was  elicited. 

Indeed  beyond  the  fact  that  the  flood  had  come  from  the  Gilgit 
river,  as  reported  by  natives  and  as  shewn  by  its  carrying  away 
the  well  known  gateway  of  the  Ntimbdl  Fort,  nothing  positive  was 
known  as  to  the  cause  of  the  flood  or  of  the  exact  site  of  the  place 
dammed  up,  though  the  Boonjee  sepoys  believed  tliat  it  came  from 
the  Naggar  valley  which  is  drained  by  an  Eastern  tributary  of  the 
Gilgit  river. 

Whether  the  flood  in  question  came  from  Naggar  or  not,  I  feel 
quite  certain  that  it  did  not  come  from  above  Skardo.  At  the 
time  of  the  flood  two  of  mj  assistants  were  working  round  Skardo, 
and  another  was  working  on  the  Shay  ok  river  within  a  month  afber- 
wards.  I  asked  them  to  make  particular  enquiries,  but  they  heard 
nothing  of  a  large  flood  from  any  of  the  inhabitants  of  those  parts. 

*  A  table  taken  from  the  Philotophieal  transactions  gires  480  feet  in  one 
suDnte  or  nearly  fiye  and  a  half  miles  an  hour  as  the  velocity  of  absolute  torrents 
with  an  incUnation  of  only  8  feet  1.27  inches  per  mile.  The  table  gives  no 
greater  indinaiions.  ^ 
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Had  the  flood  been  generated  on  any  of  the  tributarieB  of  the 
Shayok  I  must  have  heard  of  it,  as  the  damage  done  by  the^water  on 
first  escaping  from  the  barrier  or  dam  would  have  been  very  great  in 
the  Shayok  valley  itself. 

No  report  was  prevalent  at  Boonjee  or  elsewhere  in  the  M&har&jah's 
territories  as  to  any  river  being  still  dammed  up  or  as  to  the  prospect 
of  another  flood.  , 

Should  the  river  Indus  or  any  of  its  tributaries  be  hereafter  dammed 
up  in  any  part  of  the  Maharajah's  territories,  there  would  not  be 
much  difficulty  in  getting  information  from  tlie  M&harajah's  officials, 
if  proper  measures  were  taken  for  collecting  the  same. 

If  timely  warning  were  given,  I  think  that  the  water  might 
be  eased  off,  if  the  place  was  accessible  and  labour  was  available  for 
the  necessary  blasting,  mining  and  other  operations. 

If,  however,  an  obstruction  should  arise  on  the  Gilgit  river 
or  any  of  its  tributaries,  there  is,  in  the  present  political  state  uf 
those  valleys,  no  chance  of  getting  timely  warning  or  any  accurate 
information,  and  if  such  was  forthcoming,  nothing  could  be  done  as  to 
easing  off  the  water  unless  the  Engineer  was  accompanied  by  troops. 


tt^^^^^^t^i^^^^^^^^^^^^S^^^^^^^^^^^^^^^^^^S^ 


Memorandum  in  answer  to  the  five  following  questions^  bg  Captain 
T.  Gt,  MoNTOOMEBiE,  Bengal  Engineers,  F.  B,  G.  S,,  let  Aest. 
O,  T.  Survey,  Sfo. 

1st.    Whether  there  is  any  truth  in  a  prevalent  rumour  that  the 
Indus  or  one  of  its  tributaries  is  still  obstructed,  and  how  it  arose  P 

2nd.  When  the  late  cataclysm  of  1858  (August)  occurred  and 
how  it  arose  P 

8rd.  Whether  such  accidents  are  likely  to  be  limited  to  one  Io»> 
cality  or  may  occur  in  several  points  of  the  Upper  Indus  and  its 
feeders  among  the  mountains  P 

4th.  Where  is  the  probable  locality  of  the  cataclysm  of  1841,  and 
how  was  it  occasioned  P 

*  QueationB  proposed  by  M^jor  Becher,  Bengal  Bngrs. 
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5th.  What  means  are  the  most  available  for  ascertain ing  the  oc- 
currence of  such  a  calamity  in  future  P 

Ist.  There  is  no  report  prevalent  in  the  M&harijah's  territories  as 
to  any  portion  of  the  river  Indus  or  its  tributaries  being  dammed  up, 

2Dd.  In  mj  opinion  the  late  cataclysm  of  August  1 858  was  gene- 
rated in  the  Naggar  valley  on  a  tributary  of  the  Gilgit  river,  see 
accompanying  Memorandum  on  the  flood  of  1858. 

3rd.  I  do  not  think  such  accidents  are  likely  to  be  confined  to 
one  locality  only.  On  the  contrary,  I  think  they  may  occur  in  a 
great  many  places  both  on  the  main  Indus  and  on  its  tributaries. 
The  main  river  would  not,  however,  be  likely  to  submit  to  any  ob- 
itructioD  so  long  as  the  tributaries  would. 

4th.  I  have  made  enquiries  about  the  flood  or  cataclysm  of  1841, 
IS  far  aa  I  have  heard  at  present  I  am  inclined  to  think  that  it  did 
not  arise  in  the  Shay  ok  river.  The  Khapalu  Bajah  Mahomed  All 
Khan  says  in  a  letter  of  July  1859,  that  the  last  great  flood  on  the 
Bhajok  river  took  place  about  twenty-four  years  ago,  that  is  in  1835, 
bat  that  he  was  a  small  boy  at  the  time  and  did  not  remember  it 
well.  His  district  suffered  very  much  during  the  flood  and  had  it 
occurred  in  1841  he  would  have  remembered  all  the  circumstances. 
I  have  again  addressed  the  Bfijah  on  the  subject  and  have  asked  for 
more  precise  dates. 

Again  I  think,  on  examining  the  existing  maps  of  the  TTpper 
Indus,  that  it  is  highly  improbable  that  the  damming  up  of 
the  head  of  the  Shayok  river*  would  make  the  Indus  look  smaller 
at  Attok  than  it  otherwise  would  be.  Had  the  whole  of  the 
Shayok  river  been  stopped,  the  Indus  at  Attok  might  have  looked 
smaller  than  usual  but  not  so  for  less  than  a  tenth  part.  And  this 
applies  both  to  the  flood  of  1841  and  1858,  if  on  the  latter  occasion 
the  river  really  was  much  lower  than  it  would  have  been  had  there 
been  no  flood — I  am  of  opinion  that  if  the  water  that  falls  into  the 
Bhajok  above  Sassarf  never  fell  into  it  again,  no  one  would  ever  notice 
the  loss  at  Attok. 

*  At  a  point  not  moro  than  forty  miles  below  its  sources, 
t  The  point  where  the  cataclysm  of  1841  was  said  by  some  to  hare  been 
genented. 
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8.  According  to  accounts  of  the  cataclysm  of  1841  the  river 
Indus  was  observed  to  be  unusually  low  in  December  1840  and  Janu- 
ary 1841  at  Attok  and  lower  still  in  February  and  March.  If  that 
was  the  case  it  would  point  to  the  damming  up  of  something  that 
contributed  more  water  than  the  head  of  the  Shayok  possibly  could. 
Indeed  when  the  channel  was  open  but  little  water  could  descend 
during  December  and  Jauuary  from  such  a  cold  tract  as  that  of  tlie 
Shayok  above  Sassar,  when  snow  only  falls  and  when  the  melting^ 
of  the  glaciers  must  have  almost  ceased.  Moreover  the  area  drained 
by  the  Shayok;at  Sassar  is  comparatively  speaking  insignificant. 

It  is  a  question  whether  it  was  not  simply  a  matter  of  gossip 
as  to  the  Indus  having  been  unusually  ,low*  both  in  1841  and  in 
1858.  In  the  latter  case  the  fact  is  very  doubtful.  People  on  the 
river  would  naturally  say  "  we  noticed  that  it  was  very  low,  ^.*' 

It  would  require  a  very  careful  registration  of  the  height  of  the 
river  for  several  years  in  order  to  come  to  any  trustworthy  conclusion 
as  to  whether  the  Indus  was  at  any  period  lower  or  higher  thau  the 
average. 

If  some  sort  of  daily  register  was  kept  at  Attok  light  might  possibly 
be  thrown  upon  any  future  cataclysm  that  may  occur.  Observations 
should  be  made  as  to  the  heightf  giving  the  daily  maximum  and  mini- 
mum heights  and  noting  the  time,  velocity,  temperature,  colour,  &c.  of 
the  water  with  general  remarks  on  the  weather. 

As  to  getting  timely  warning  of  the  damming  up  of  the  Indus 
or  any  of  its  tributaries,  the  Lieut.-Qovernor  of  the  Punjab  will  I 
have  no  doubt  be  able  to  get  the  necessary  information  from  the 
Maharajah's  officials  if  it  arises  in  the  Maharajah's  territories. 
Siiould  it  however  arise  in  the  Oilgit  river  or  its  tributaries,  there  is 
no  hope  of  getting  any,  as  I  have  explained  in  my  memorandum  on 
the  flood.     As  far  as  the  Maharajah's  territories  are  concerned  I 

*  The  Indus  is,  I  beliere,  generallj  very  low  in  December  and  Janoaiy. 

t  The  height  to  be  referred  to  some  permanent  bench  mark  not  liable  to 
destruction. 

All  the  rivers  in  the  Punjab  have  a  tide  or  daily  mazimnm  and  minimum 
height  in  the  mountains  caused  by'  the  difference  between  the  amooiil  of  snow 
melted  during  the  uight  and  during  the  day. 
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reccMnmend  that  periodical  reports  should  be  obtained  from  the  Maha- 
rajah's officials  at  Boonjee,  Skardo  aud  Leh,  saj  once  a  month  whilst 
the  passes  are  open,  in  order  to  shew  that  their  attention  is  directed 
to  the  subject — special  reports  to  be  made  directly  any  reliable 
iDformation  is  obtained  as  to  any  obstruction  in  the  Indus  or  its 
branches.  In  the  winter  months  men  without  loads  can  in  fine 
weather  often  cross  from  the  valley  of  the  Indus  to  that  of  Kashmir, 
it  only  requires  a  sufficient  inducement. 

The  officer  at  Boonjee  should  be  requested  to  report  on  the  river 
in  the  neighbourhood  of  the  fort  and  to  get  all  the  information 
that  he  can  from  the  Gilgit  countries,  viz.  Naggar,  Hunza,  Yassin,  &o. 

The  officer  at  Skardo  to  report  on  the  river  in  his  neighbour^ 
hood*  more  especially  on  the  Shay  ok  river  and  its  tributaries  getting 
information  from  the  Khapalu  R&jah  and  the  Kardar  of  Nubra. 

The  Thanadar  of  Laduk  to  report  on  all  the  rivers  in  his  district. 

The  Mdharajah  is  at  present  preparing  for  an  expedition  against 
Gilgit  and  may  possibly  succeed  next  year  in  establishing  his 
posts  in  that  valley,  should  he  do  so  Hunza  and  Nuggar  will  most 
probably  come  under  his  rule  and  Yassin  may  come  under  his  influ- 
ence. In  that  case  information  might  be  forthcoming  as  to  the  state 
of  all  the  countries  drained  by  the  Gilgit  river. 

Under  all  circumstances  it  is  very  difficult  to  get  information  on 
such  a  subject,  the  natives  take  little  interest  in  it,  and  barriers  formed 
by  landslips  or  glaciers  may  aiise  in  some  of  the  very  elevated  gorges 
which  are  rarely  if  ever  visited  by  men  from  the  Ladak  side. 

*  Khapalu  and  Nubra. 
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Memorandum  on  Mr.  Blyilit  paper  on  the  Animal t  known  at  Wild 
Aisee, — J3y  Major  E.  Stbachbt,  F.  E.  S,  ;  P.  L.  S. 

Ill  Mr.  Blyth's  recent  paper  on  the  Animals  known  aa  wild  Asses 
he  states  that  **  the  late  Prof.  H.  Walker  referred  the  Tibetan 
Kyang  to  Equvs  hemiokits  of  Pallas ;  and  the  Ohorkhur  of  this 
country  is  even  more  satisfactorily  referable  to  £.  onaoeb  of  Pallas, 
figured  by  Gmelin :  but  Prof.  Walker  committed  the  extraordinary 
mistake  of  figuring  and  describing  an  Indian  Ohor-khur  for  a  Kyang^ 
so  that  the  alleged  distinctions  which  he  has  pointed  out  are  yalue- 
less.  However  this  mistake  originated,  there  is  no  doubt  whatever  of 
the  fact.'** 

Now  I  am  in  a  position  to  say  quUe  positively  that  Mr.  Walker 
was  right,  and  that  Mr.  Blytb  is  wrong,  in  the  maiter-of-facL  The 
animal  in  question  was  bought  in  my  presence  for  the  late  Mr. 
Thomason  for  Rs.  100,  at  the  fair  at  Bdgesar  in  Kumaon,  from  a 
Tuhiiri  Bhotiya  by  whom  it  had  been  got  in  Tibet.  The  story  of  its 
attachment  to  the  pony,  to  which  Mr.  Blyth  also  alludes,  is  odd,  and 
I  will  state  it  in  full,  with  the  hope  that  I  may  satisfy  everybody 
that  I  really  do  know  something  of  the  personal  history  of  Dr. 
Walker's  Kyang. 

Mr.  Thomason  paid  a  visit  to  Almora  (the  capital  of  Kumaon)  at 
the  end  of  184i7.  I  was  there  at  the  time,  and  so  was  my  brother 
Mr.  John  Stracbey.  We  heard  of  the  Kyang,  and  Mr.  Thomasoa 
having  been  informed  of  its  existence,  asked  my  brother  to  buy  it 
for  him,  and  to  send  it  down  to  Calcutta  to  be  forwarded  thence  to 
England  to  the  Zoological  Society.  The  animal  was  bought,  as  I  be- 
fore said.  But  on  attempting  to  remove  it  from  the  place  where  it 
was  tied  up,  it  most  flatly  refused  to  stir,  neither  coaxing  nor  force 
was  of  any  use.  We  were  rather  puzzled  what  to  do,  when  on  enquiry 
of  its  old  Bhotiya  owner,  we  learned  that  it  had  always  been  in  com- 
pany  with  a  white  pony  for  which  it  had  a  strong  affection.  It  then 
occurred  to  us  that  if  we  got  the  pony  too,  the  Kyang  might  be 
induced  to  follow  where  the  pony  led  ;  and  so  it  turned  out.  One  or 
two  attempts  were  made  subsequently  to  surpiise  the  Kyang  into  a 
more  independent  sort  of  existence,  but  it  was  of  no  use,  and  so  the 
pony  and  he  went  off  to  Calcutta  together. 

•  Journal  Vol.  XXVIII.  p.  280. 
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The  end  of  the  pair  was  tragical.  In  a  gale  of  wind  off  the  Cape 
the  Kjang  died ;  and  the  Captain  somewhat  savagely  threw  the  pony 
overboard  alive,  as  his  existence  seemed  no  longer  necessary  after  the 
Kyang's  death. 

Thus  much  as  to  the  Kyang's  identity.  I  must  add,  however,  that 
although  I  am  thus  forced  to  show  Mr.  Blyth*s  mistake  in  this  mat* 
ter-of-fact,  1  in  reality  corroborate  the  force  of  his  arguments  as  to 
the  probable  specific  identity  of  the  two  Asses, — the  Kyang  and  the 
Ghor-khur.  It  is  obvious  that  Dr.  Walker's  description  of  a  true 
Kyang,  answers  perfectly  for  a  true  Ghor-khur, — and  as  Mr.  Blyth 
observes  (though  in  a  somewhat  different  sense),  the  alleged  distinc- 
tions pointed  ouc  by  Dr.  Walker  are  probably  enough  valueless. 

I  have  no  pretenxiions  to  such  a  knowledge  of  Zoology  or  Anatomy 
as  would  make  my  opinion  of  any  weight  on  the  question  of  specific 
identity ;  but  I  may  add  a  few  words  as  to  some  of  the  more  pro- 
minent features  of  the  Kyang,  having  seen  many  of  these  animals 
dead  and  alive. 

In  the  first  place,  my  impression  as  to  the  voice  of  the  Kyang  is 
that  it  is  a  shrieking  bray — not  like  that  of  the  common  Ass — but 
still  a  real  bray  and  not  a  neigh.  The  differences  of  opinion  on  this 
point  are  easily  reconcileable,  I  think,  considering  the  inarticulate 
nature  of  the  sounds. 

As  to  the  colour  of  the  animal,  it  varies  very  greatly,  and  I  think 
no  dependence,  as  regards  specific  character,  can  be  placed  on  mere 
depth  of  tint  or  brilliancy  of  hue.  So  also  as  to  the  dorsal  and 
humeral  stripes.  The  dorsal  stripe  is  always  plain.  The  humeral 
cross  varies  much,  but  is  often  as  strongly  marked  as  in  the  Ass  bred 
in  Kumaon,  in  which,  however,  it  is  not  commonly  very  well  defined. 

1  see  nothing  in  the  habits  of  the  Kyang  to  make  it  improbable 
that  it  is,  in  fact,  the  same  species  as  the  Ghor-khur.  The  Kyang 
must  be  a  very  hardy  animal  to  be  able  to  live  on  the  desert  plateaus 
of  Tibet ;  and  though  in  winter  the  climate  in  which  he  exists  is 
different  enough  from  that  of  the  plains  of  Sindh,  yet  in  the  summer 
the  arid  surface  and  scorching  heat  of  the  mid-day  sun  place  the 
Kyang  much  more  on  a  par  with  the  Ghor-khur  than  might  be  sup- 
posed. 

The  Kyang,  so  far  as  external  aspect  is  concerned,  is  obviously  an 
Ass  and  not  a  Horse. 
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Report  on  some  Mshee  received  chiefly  from  the  Sitang  Biver  and  it$ 
Tributary  Streams^  Tenaeserim  Provinces, — By  £d.  Blyth« 

A  Beport  upon  fishes  which  I  drew  up  some  months  ago  has 
gradually  attained  to  such  a  length  that  it  may  be  conveniently 
divided ;  and  I  shall  therefore  here  confine  attention  almost  entirely 
to  fluviatile  species,  mostly  collected  by  the  late  Major  Berdmore  in 
the  Sitang  river  and  its  tributaries,  with  a  few  notices  of  new  or 
little  known  species  from  the  Gangetic  streams  and  their  outlets  ; 
reserving  an  eitensive  collection  of  marine  fishes,  collected  principally 
at  Port  Blair,  Andaman  Islands,  for  a  future  occasion, 

Fam.  Jpogonida, 
Ambassis  NOTA.TUS,  uobis,  ».  8.  Nearly  similar  to  A.  laxjl,  (Bu- 
chanan Hamilton),  in  form,  but  as  large  as  A.  bang  a,  (B.  EL.),  the 
mouth  proportionally  larger  than  in  the  latter  and  opening  more 
distinctly  upwards.  Diameter  of  the  eye  nearly  half  that  of  the 
Lead.  Body  scales  minute,  but  conspicuously  visible  to  the  unassisted 
eye;  and  the  lateral  line  distinctly  traceable  throughout.  In  this 
genus,  the  first  true  dorsal  spine  is  minute  and  fixed,  pointing  forwards 
(as  in  various  Scorn beroids),  and  the  second  or  first  moveable  spine 
is  generally  reckoned  as  the  first.  Counting  the  moveable  species 
only,  the  dorsal  and  anal  rays  are — 

D.  7— M3.— u4.  3-14. 

The  first  moveable  spine  of  the  anterior  dorsal  fin  is  ^  the  length 
of  tlie  second,  and  the  third  is  a  little  shorter  than  the  second.  Of 
the  anal  spines,  the  (irst  is  but  half  the  length  of  the  second,  which 
again  is  a  little  shorter  than  the  third.  Fins  colourless.  A  silvery 
band  on  each  flank,  commencing  from  a  large  dusky  humeral  spot. 
Length  2^  in.     Sitang  river. 

A.  LALA,  (B,  H.),  var.  A  number  of  specimens  of  this  fish  sent 
by  Major  Berdmore  are  of  small  size,  not  exceeding  li  in.  in  length, 
and  have  the  anterior  dorsal  fin  infuscated  and  the  posterior  dorsal 
and  anal  fins  margined  with  blackish,  to  an  extent  that  I  have  never 
seen  in  Bengal  specimens  ;  but  I  can  detect  no  diflerence  in  structure. 
Sitang  river. 
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BoooDA.  1I7TU8CATA,  hoHs,  n.  s.  A  minute  fipecies  (if  adult),  -^^ 
in.  long  by  li  in.  deep  minus  the  fins ;  with  the  tail  much  less  forked 
than  in  B.  vaux,  (B.  H.),  Bleeker ;  and  of  a  du^tky  or  infuscated  hue, 
having  silvery  gill-coven  and  a  greenish-silvery  stripe  on  each  side : 
fins  paler  than  the  body,  with  a  blackish  tinge  on  the  anterior  half 
of  the  first  dorsal. 

D.  10—1-10  ?—A.  3-8  ? 

One  specimen  only,  from  the  Mutla.  Presented  by  Major  W.  S 
Sherwill. 

The  following  are  the  species  of  Seianida  which  have  occurred  to 
me  in  Lower  Bengal:  this  being  an  estuary  group,  of  uhich  several 
of  the  species  ascend  into  fresh  water. 

SciiEKOiDSS,  nobisy  n.  y.  Certain  Asiatic  species  are  here  brought 
together,  which  do  not  range  well  (as  hitherto)  either  in  Sci^na.  or 
OxOLiTHUS,  but  they  approach  nearer  to  Johnius,  from  which  they 
indeed  chiefly  difier  in  the  comparatively  small  size  of  the  eye.  The 
jaws  are  of  equal  length,  with  dentition  as  in  Johniub  ;  and  the 
anal  spine  is  short  and  feeble. 

1.  So.  BiiLTJBiTUS ;  Otolithtts  hiauTttus^  Cantor.  Common  about 
the  mouths  of  the  Ganges,  and  not  unfrequently  brought  to  the  Cal- 
cutta bazars.  I  have  an  impression  that,  many  years  ago,  I  forwarded 
specimens  of  this  fish  to  the  India-house  by  the  M.8,  name  Sciwna 
elongata, 

2.  So.  PAHA;  Bolapama^  B.  H.:  Scugnapama,  C.  Y.*  Exceed- 
ingly common,  but  I  have  never  known  it  to  exceed  2  ft.  in  length, 
and  therefore  believe  that  the  examples  '*  between  four  and  five  feet 
long"  noticed  by  Buchanan  Hamilton  appertained  to  the  preceding 
species,  which  is  very  similar  in  form  of  head,  and  moreover  is 
unnoticed  as  a  dUtinot  species  by  Hamilton. 

8.  So.  Habdwiokii,  nobis,  n.  s.  A  diminutive  species,  common 
at  the  mouths  of  the  Gangetio  rivers,  which  greatly  resembles  the 

*  The  so-called  *  Whiting*  of  Calcutta  tables.  At  Madras  the  Sillaqo 
ACUTA  is  eaten  for  '  Whiting  ;*  and  I  consider  the  Bengal  species,  S.  doviva,  to 
resemble  the  flaTOur  of  true  Whiting  much  more  than  does  the  Sc.  paua,  or 
*  Bola*  ftsh.  8.  ACUTA  ocours  at  the  Sandheads,  but  I  have  never  seen  this  species 
in  the  Calcutta  fish-baaars. 
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SoiJBNA  LUCiDA,  Richardson,  figured  in  the  Zoology  of  the  Voyage  of 
S.  M.  8.  '  Sulphury*  and  is  therefore  probably  that  cited  as  figured 
in  one  of  the  unpublished  drawings  of  Gen.  Hardwicke  in  the  British 
Museum,  No.  130;  the  Sc.  ltjcida.  inhabiting  the  Chinese  Seas. 
The  eyes,  however,  are  smaller  than  in  Sgijenoides  lugida,  the  teeth 
more  developed,  the  medial  caudal  rays  are  prolonged  into  a  length- 
ened filament  (which,  however,  may  be  characteristic  of  youth),  and 
the  fore-part  of  the  back  is  smooth  and  spineless.  It  has  also  many 
more  rays  to  the  second  dorsal  and  fewer  to  the  anal  fins. 

D.  9—1-43—^.  2-7. 

Length  to  end  of  caudal  filament  under  2  in.,  in  all  hitherto 
examined.     Colour  bright  silvery  with  white  fins. 

4.  Sc.  (F)  ASPEB,  nobis,  n.  s.  Another  small  fish  common  at  the 
mouths  of  the  Gangetic  rivers,  with  body  and  fins  like  the  last,  but 
the  back  less  elevated,  and  the  anal  spine  considerably  more  deve- 
loped. Moutlk  large,  opening  obliquely  upward  ;  the  teeth  moderate 
or  rather  small.  Head  with  many  prickles  or  spinelets,  more  or  less 
developed  in  different  individuals.  Eyes  placed  high,  near  the  plane  of 
the  forehead,  on  which  two  slight  ridges — one  from  above  each  eye — 
meet  behind  upon  the  occiput  at  a  somewhat  acute  angle.  Some  have 
a  mesial  spinelet,  pointing  a  little  backward,  on  and  above  the  move- 
able and  protrusile  portion  of  the  upper  jaw,  and  another  directed 
forward  a  little  behind  it :  other  spinelets,  again,  are  seen  (or  more 
readily  felt)  on  a  raised  line  posterior  to  the  eye,  another  upon  each 
side  of  the  occiput,  and  there  are  spinelets  likewise  at  the  margin  of 
the  pre-opercule. 

D.  9— 128.     ^.2-6. 

Colour  silvery,  the  head  brilliant  silvery  in  the  recent  fish,  with 
more  or  less  of  a  nigrescent  wash  on  the  dorsal  and  the  caudal  fins, 
and  numerous  very  minute  dark  specks  near  the  ridge  of  the  back, 
which  are  likewise  seen  in  So.  Habdwickii.  Length  mostly  under 
Sin. 

6.     Otolithub  maculatus,  Kuhl  ^l|^^n  Hasselt  (nee  apud  Can- 

cru)ed  b' 


tor).     This  is  clearly  the  species  descnoed  by  this  name  in  the 
toire  des  Foissons,  with  numerous  blacp  spots  on  the  caudal  and 
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seooDfl  dorsal.     It  is  occasionally,  though  rarely,  hrought  to  the  Cal- 
eaita  fish-hazars. 

6.  O.  suBMAOVLATiis,  nobis,  It.  s. :  0.  maoulotus  apud  Cantor  P 
Spots  few  in  number  and  comparatively  large^  ranged  cliiefly  in  two 
subregular  lines,  one  bordiTiiig  the  second  dorsal  and  the  other 
bordering  the  lateral  line  above,  with  a  few  spots  also  bordering  the 
lateral  line  below, — about  24  in  all  on  each  side :  no  decided  spots  on 
the  fins ;  but  numerous  dusky  specks  on  the  dorsals,  caudal,  and  a 
few  on  the  anal :  a  purple  spot  or  patch  and  below  it  a  yellow  one  on 
each  gill-cover.  Mouth  opening  more  decidedly  upwards  than  in  the 
other,  so  that  the  large  canine-like  teeth  of  the  lower  jaw  point 
directly  backward  when  the  mouth  is  closed. 

D,  9— 1-31.— A  2-11. 
Length  7  in.  by  1^  in.  in  greatest  depth  of  body.    Two  individuals 
only  obtained  in  the  bazar,  within  a  few  days  of  each  other. 

7.  O.  BI8PIN0SUS,  Cuvier  and  Volenciennes.  The  fry  common 
at  the    Sandheads,  together   with    Sci^ivoides   Ha.rdwickii    and 

SC.  (P)  ASPEB. 

8.  JoHifius  AiTEi,  Bloch  :  Bola  coibor^  6.  H.  Common.  Attains 
an  enormous  size,  but  the  very  large  are  seldom  brought  to  the  bazars. 

9.  J.  MACITLATUS,  C.  Y. :  ScujBfta  maculata  (?),  Qraj^  Hardw.  III. 
Ind.  Zool.  (represented  as  without  spots  below  the  lateral  line!) 
Accords  minutely  with  the  description  in  the  Histoire  des  Poissons  ; 
and  Kusseirs  figure  (No.  123)  assigned  to  the  same  must  therefore 
be  faulty,  especially  in  the  form  of  the  head  above  the  eye,  if  intended 
to  represent  the  same  species.     Once  only  obtained ;  two  specimens. 

10.  J.  OATA LETTS  (?),  O.  V.  TIlis  also  must  be  very  faultily 
figured  if  Bussell's  pi.  116  is  correctly  assigned  to  it.  It  is  not 
uncommon ;  and  we  have  specimens  from  A\  to  21  in.  long.  It  is 
thoroughly  distinct  from  No.  9  (at  lea^^t  the  species  are  so  to  which 
I  have  assigned  the  names).     K6Xa  Bola  of  the  natives  here. 

11.  J.  CHAFFis ;  Bola  ehaptis,  6.  H.     Common. 

12.  J.  6IKA,  C.  V.  (Russell,  No.  111).    Rare. 

13.  J.  coiTOB ;  Bola  eoitor,  B.  H.     Common. 

14.  CoBYiKA  OUJA ;  JE^Hf^uja,  B.  H.     Common. 

15.  LoBOTSs  xbatI^S^V.  Not  rare.  A  particularly  delicate 
fish  for  the  table.  v  ^^ 
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Of  fche  foregoing  fifbeen  speoies  of  Seianida^  twelve  have  been 
obtained  in  tbe  Calcutta  fish-bazura,  and  only  five  of  them  are  noticed 
by  Buchanan  Hamilton,  though  he  appears  to  have  confounded  Scut- 

KOIDXS  BIAUEITUB  with  Sc.  PAMA. 

A  remarkable  little  fish  obtained  in  the  Calcutta  fiith-bazars  maj 
'  be  designated  — 

Ubanosoopus  adh^sipinkib,  nobis,  n,  s. :  having  the  ventral  fins 
well  separated  apart,  but  etych  being  connected  along  its  whole  inner 
edge  to  the  skin  of  the  abdomen,  forming  apparently  an  adhesive 
disk.  Another  curious  character  consists  in  a  duplicature  of  the  skin 
within  the  upper  angle  of  the  gill-cover,  forming  a  sort  of  tube 
communicating  with  the  gills  when  the  opercle  is  closed.  The 
anterior  dorsal  consists  of  ten  almost  detached  spines,  of  which  the 
first  (which  is  close  to  the  occiput)  is  longes^t.  The  upper  part  of 
the  head  is  ridged,  shewing  angular  interspaces  or  compartments, 
mostly  of  a  squarish  form  :  on  the  gill-covers  are  five  distinct  cross- 
ridges,  and  a  sixth  less  distinct  below.  Above  each  lateral  line  is  a 
series  of  prominent  tubercles,  and  the  lateral  line  is  near  to  and  runs 
almost  parallel  with  the  middle  of  the  back.  The  ventrals  'reach  as 
far  back  as  the  pectorals. 

2).  10—14.—^.  11.— P.  15.— r.  6.— a  11. 

General  colour  olive-brown,  paler  below,  and  whitish  about  the 
gill-openings,  with  all  the  fins  blackish  and  obscurely  mottled. 
Largest  specimen  obtained  2i  in. ;  but  the  species  doubtless  attains 
a  much  greater  size. 

Fam. P 

ToxoTES  M10B0LEPI8,  nobis,  n,  s.  Exceedingly  like  T.  jaoulatob, 
but  the  scales  conspicuously  very  much  smaller,  especially  on  the 
lower  half  of  the  body  ;  tht'  eye  being  also  proportionally  rather  larger, 
and  the  body-markings  much  more  developed,  forming  broken  or 
discontinuous  longitudinal  bands.  The  fin-rays  appear  to  be  the 
same.  From  the  Sitang  river. 
Fam.  Anabantida. 

CoLiSA  YULQARis,  C.  V.     Sitang  river. 
Fam.  Zeida, 

MiCBOZEUs,  nobis,  n,  g,     A  remarkable  minute  fi<sb,  which  is.  little 
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else  than  an  exceedingly  diminutive  Zbus  (the  genus  to  which  the 
British  '  John  Dory,*  or  Jaune  doree,  is  referred)  ;  and  hoth  in  its 
uniform  dark  brown  colouring,*  and  its  remarkable  gpreat  humeral 
spine,  specially  approximating  the  Z.  PAveio,  C.  Y.,  of  the  Medi- 
terranean, figured  in  the  Rietovre  dee  Poiseone  (pi.  280),  From  the 
first  dorsal,  however,  which  commences  at  the  middle  or  highest 
portion  of  the  back,  the  outline  of  the  head  and  body  (as  viewed 
laterally)  describes  a  quarter  of  a  circle,  falling  vertically  at  the 
mouth.  The  mouth,  also,  is  not  protrusile,  but  the  lower  jaw 
extrudes  when  it  is  open  ;  both  jaws  being  apparently  furnished  with 
a  single  row  of  minute  teeth.  No  scales  or  lateral  line  discernible 
(and  the  latter  would  appear  to  be  somewhat  indistinct  in  the  Zku8 
PANOlo).  The  general  shupe  is  nearly  as  high  as  long,  compressed  ; 
the  head  broader,  and  armed  with  a  great  tumid  frontal  casque, 
adjoining  which  are  several  distinct  and  prominent  ovoid  plates 
Tariowly  disposed,  at  the  junction  of  two  of  which  on  the  gill-cover 
and  directly  behind  the  eye,  arises  the  great  lateral  spine,  which, 
though  directed  backward,  stands  out  from  the  sides  of  the  body  and 
is  therefore  particularly  conspicuous  when  the  fish  is  viewed  from 
ahove  or  below.  There  are  two  dorsal  fins,  distinct  though  conti- 
nuous at  base ;  the  anterior  having  spinous  rays,  and  greatly  resem- 
bling the  corresponding  fin  of  Zkus  pangio,  only  proportionally 
much  smaller :  all  the  other  fins  are  distinct  and  well  defined,  but 
short  and  compact,  with  no  rays  elongated  beyond  the  rest;  tail 
slightly  rounded,  less  so  than  in  Z.  pajigio,  and  the  ventrals  are  not 
elongated  as  in  that  species.  No  proper  scales  are  discernible,  but 
the  body  is  uniformly  studded  with  rough  tubercles. 

M.  ABMA.TUB,  nobis,  fi.  8.  A  minute  species,  i  in.  long  minue  the 
tail,  by  somewhat  exceeding  i  in.  high  minus  the  fins.  As  in  various 
other  Scomberoids,  Ac.,  there  is  a  minute  and  concealed  forward* 
directed  spine  (readily  ascertained  by  the  sense  of  touch)  anterior  to 
the  first  dorsal,  whicl^  latter  consists  of  ten  moveable  spines,  of  which 
the  third  is  longest  and  the  rest  are  successively  shorter,  followed  by 
a  distinct  though  conterminous  fin  containing  about  sixteen  soft 
rsys ;  the  anal  has  three  short  spines,  followed  hy  about  fourteen 
flexible  rays ;  the  ventrals  huve  one  spine  and  five  or  six  soft  rays  ; 
*  Xiiit,  hoverar,  I  utioe  leura  is  onlj  when  preserved  in  epirik 
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and  the  fehort  pectorals  have  about  fifteen  rajs ;  the  caudal  about 
seventeen. 

D.  10-16.—^.  3-14.— r.  1-5  or  6.— P.  16  P— C.  17  ? 

From  the  diminutive  size  of  the  fish,  it  is  difficult  to  count  the 
fin-rays  even  with  the  help  of  a  magnifier.  The  colour  (in  spirit)  is 
uniform  dusky-brown  ;  but  Major  W.  S.  Sherwill,  who  discovered 
this  species  in  the  Mutla  river  during  the  month  of  May,  swimming 
in  shoals  of  about  fifty  each,  in  mid-stream  during  the  height  of  the 
tide,  assures  me  that  about  ten  individuals  of  such  a  shoal  were  of  % 
brilliant  cobalt-blue  colour,  about  twenty  bright  yellow,  and  the 
remaining  twenty  a  rich  brown, — differences  no  doubt  of  sex  and  of 
breeding  condition. 

Fam.  MaerognathidcB, 

Mastaoembalus,  Gronov.  Of  this  genus  we  possess — 1.  M.  inri* 
COLOR,  K.  et  V.  H. ;  from  the  Sitang ; — 2.  M.  PANOALrs,  (B.  H.)  ; 
very  common  in  Lower  Bengal; — 3.  M.  zibbbihus,  nobis,  J,  A.  S. 
XX  VII,  281,  from  the  iSitang,  which  some  might  consider  to  be  a 
strongly  marked  race  of  the  last ; — and  4.  M.  abmatus,  Lac^p^de 
(apud  Cuvier)  ;  very  common  in  Lower  Bengal,  and  here  varying 
chiefly  in  the  markings  being  more  conspicuously  developed  in  the 
young.  It  is  accurately  figured  by  Buchanan  Hamilton,  and  inoor> 
rectly  coloured  (so  fur  as  the  Bengal  race  is  concerned)  in  the  Sis* 
toire  dee  Foisions.  Dr.  Bleeker  identifies  with  it  M,  ponHcerianu^ 
et  M,  marmoratus,  C.  Y.,  and  also  M.  undulatus,  McClelland.  The 
last  is  from  China,  and  it  agrees  sufficiently  with  some  Bengal  exam* 
pies  of  the  species,  except  that  it  is  stated  to  have  three  spines 
anterior  to  the  anal  fin ;  but  I  have  seen  none  resembling  in  its 
variegation  the  Jf.  marmoratuSf  C.  V.,  and  J£,  venosus,  Val.,  aa 
figured  in  the  Zoology  of  Jacquemont's  Voyage,  nor  the  M.  armatus 
as  figured  by  Sykes.  Dr.  Jerdon  recognised  three  species  in  S.  India, 
all  of  which  were  considered  by  him  to  be  different  from  that  of 
Sykes — viz.  his  ponticerianue,  which  is  doubtless  true  abicatus  of 
Bengal,  with  78  dorsal  and  72  anal  rays, — his  tnarmoratus  with  D. 
84  to  87  and  A,  90  to  92, — and  his  malabaricus  with  74  of  each; 
the  number  of  soft  ruys  in  the  first  and  second  according  with  thoae 
given  by  Cuvier  and  Valenciennes.  A  Tenasserim  race  now  sent  is  a 
little   differently    marked   from   ABiiAXOii  of  Bengal,  and   tlie   fine 
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(including  the  pectorals)  are  minutely  speckled :  but  I  considerably 
incline  to  the  opinion  that  all  will  prove  to  be  slight  varieties  only  of 
M.  ABMATCB, — excepting,  of  course,  the  vmcoLOR,  pancalus  and 
sxBRivns, — the  last  two  being  again  very  nearly  affined  to  each 
other.  , 

Fam.  Oobiidm. 

Genus  Eleotrib,  Gronov.  Five  species  are  more  or  less  common- 
ly brought  to  the  Calcutta  fish-bazars.  Of  these,  one — £.  haCbodoh 
—has  minute  scales ;  two--£.  pouogephalvb  and  £.  incebta  (h,  s.) 
— have  email  scales  (and  the  former  is  less  frequently  obtainable  than 
the  others)  ;  and  there  are  two  with  large  scales — £.  butis,  (B.  H., 
9.  humeraliSf  Yal.),  and  another  which  appears  to  be  undei^cribed : — 

£.  BUCCATA,  nobis,  «.  s.  Affined  to  E.  caperata.  Cantor,  and  at 
once  distinguished  by  having  a  black  spot  at  base  of  each  pectoral 
fin,  margined  and  dotted  with  bright  gamboge-yellow.  Scales  larger 
than  in  £.  butjs,  (B.  H.),  a  range  of  eight  of  them  only  from  second 
dorsal  to  anal  fins.  The  head  very  short,  as  high  as  broad,  with  a 
•errated  ridge  above  each  orbit,  concave  between  the  orbits  and  convex 
anteriorly  above  the  mouth,  with  prominent  scaled  cheeks  or  pne- 
opereles ;  teeth  small  and  uniform.  In  some  specimens  a  series  of 
dark  transverse  bands  is  distinctly  traceable  ;  one  of  them  as  broad 
aa  the  first  dorsal  is  long,  the  other  being  equal  to  the  second  dorsal : 
fins  infuscated,  more  or  less  mottled,  and  the  lower  edged  with  yel- 
low ;  the  first  ray  of  the  second  dorsaL  being  elongated  in  some  spe- 
cimens. 

D.  6-10.— -4.  9. 

Length  4  in.     By  no  means  a  common  species.* 

E.  0ATIFROK8,  uobis,  ft.  s.  Affined  to  E.  MACRODOir,  Bleeker,  but 
the  scales  fully  twice  as  large,  all  the  fins  much  longer,  and  a  remark- 
able depression  between  th»  eyes ;  also  the  same  scaleless  line  or 
groove  from  the  eye  to  the  insertion  of  the  prse-opercle,  conspicuously 
developed,  as  is  described  of  E.  mabagascabienbis.   Head  one- fourth 

*  Though  aware  that  I>r.  Bleeker  has  subdivided  the  great  genus  Elsotbib 
(as  it  standa  in  the  Sittoire  de*  FaisionsJ,  I  have  not  seen  his  arrangement ; 
but  gather  incidentally  that  BuTis  stands  as  the  type  of  one  group,  and  another 
distinct  type  of  large-scaled  species   is  exemplified  bj  B.  capxsata  and  £• 

BrCCATA. 
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of  the  total  length  :  the  pectorals  reacluDg  to  the  middle  of  the  hodj. 
The  lower  jaw  when  closed  exceeds  in  length  and  ri^es  to  the  same 
plane  as  the  upper  ;  and  in  hoth  jaws  there  is  a  row  of  larger  teeth 
bordering  the  usual  band  of  small  teeth.  Genital  appendage  rather 
long. 

D.  6-10.— -4.  9. 

Colour  greenish^albescent,  much  embrowned  above;  all  the  fins 
much  speckled,  the  variegation  shewing  as  numerous  pale  dots  upon 
the  caudal.     Longest  specimen  4^  in.     Poiii  Blair,  Andaman  Islands. 

E.  iKCfiBTA,  nobis,  n.  s.  This  is  a  species  very  similar  to  the  last, 
and  which  is  commonly  brought  to  the  Calcutta  fish-bazars ;  btut  I 
have  not  known  it  to  exceed  8  in.  (or  at  most  Si  in.)  in  length,  and 
the  head  is  more  than  a  quarter  of  the  total  length.  In  an  example 
8i  in.  long,  the  head  to  point  of  gill-cover  measures  j^  in.  In  a  few 
specimens — one  or  two  thus  characterized  may  generally  be  selected 
from  two  or  three  dozens — the  curious  feature  occurs  of  a  sharp  re* 
fleeted  spine  at  the  angle  of  the  prse-opercle.  In  E.  belobbancha., 
C.  v.,  such  spines  occur  on  two  of  the  gill-rays.  The  groove  from 
the  eye  to  the  angle  of  the  prse-cpercle  exists,  but  the  naked  line  is 
more  contracted  than  in  E.  cavifbons.  Dentition  as  in  the  latter, 
but  the  teeth  are  proportionally  smaller.  Fin-rays  the  same.  Colour 
dull  olive-brown,  the  pectorals  whitish  and  minutely  speckled,  having 
a  dusky  spot  at  their  base  above,  which  does  not  occur  in  E.  cati- 
'gROVS :  dorsals,  anal,  and  caudal,  infuscated,  the  second  dorsal  pret- 
tily speckled  with  whitish  and  the  other  fins  less  distinctly  variegat* 
ed.     Length  mostly  under  8  in. 

£.  sciNTiLLAirs,  nobis,  n.  $.  A  species  with  only  eight  rays  to  the 
second  dorsal  and  6  (or  perhaps  7)  to  the  anal  fins.  General  aspect 
very  much  that  of  an  Ofhicephaltts.  Form  short,  the  head  nearly 
a  third  of  the  total  length.  Colour  dull  pale  green,  infuscated  above 
and  at  the  sides,  with  an  appearance  of  two  black  spots  above  and 
below  at  base  of  tail ;  all  the  fins  being  inconspicuously  speckled.  As 
seen  in  spirit,  many  of  the  scales  have  a  brilliant  golden  sparkle. 
Length  of  only  specimen  2j-  iu.     Port  Blair,  Andamans. 

E.  FBLICKPS,  nobis,  n.  s.  Species  remarkable  for  the  approxima- 
tion of  the  eyes,  which  are  separated  by  au  interspace  only  one-fourth 
of  the  diameter  of  the  orbit.     Scales,  as  in  the  preceding  species^ 
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moderately  small,  or  of  about  the  same  proportionate  size  as  in  £. 
FOBOCBPHAivs.  Moutb  unusuallj  small.  Form  rather  short,  with 
the  head  nearly  a  fourth  of  the  total  length.  Kays  of  the  first  dorsal 
elongated  into  slight  filaments.  Ten  rays  in  the  second  dorsal,  and 
eight  in  the  anal  fins.  Colour  albescent-greenish,  with  numerous  ob- 
scure and  more  or  less  confluent  dusky  spots  on  the  sides  (as  best 
•een  through  a  magnifier)  :  all  the  fins  being  somewhat  faintly  varie* 
gated.    Length  of  only  specimen  2  in.     Port  Blair,  Andamans. 

I  have  introduced  these  Andam&n  species  whilst  treating  of  this 
genus ;  but  the  species  of  true  GoBius  thence  received  are  very  nu- 
meroofl,  and,  for  the  most  part,  are  difficult  to  determine.  An  extraordi- 
narily beautiful  Goby  of  which  I  obtained  a  single  specimen,  some 
months  ago,  in  one  of  the  Calcutta  fish  bazars,  appears  to  be  the 

G.  TiBiDiPiTKCTATUS,  C.  V.  The  fresh  fish  had  a  double  row  of 
brilliant  greenish-cserulean  large  spots  or  patches  on  each  side,  which 
immediately  and  completely  disappeared  when  it  was  put  into  spirit. 
Length  5^  in. 

Ambltopub  ciBBiLTiis,  nobis,  n.  s.  A  large  and  remarkable  species, 
much  shorter  in  proportion  to  its  thickness  than  A.  hebmaitniasus, 
having  the  dorsal  and  anal  fins  much  more  elevated  than  in  that 
apeciea,  and  the  pectorals  also  considerably  broader ;  with  the  tail-fin 
quite  distinct  from  the  dorsal  and  anal,  though  connected  at  their 
extreme  base  only,  the  tail  being  broader  and  much  less  attenuated 
at  tip  than  in  the  other;  with  eyes  uudiscernible  in  an  adult  pre- 
served in  spirit,  but  a  pit  in  the  centre  of  the  face,  and  numerous 
flat  lobes  of  skin  around  and  about  it;  also  with  seven  flat  and 
pointed  cirri  about  the  symphisis  of  the  lower  jaw  ;  and  with  the  mouth 
more  strongly  reverted  than  in  A.  hebhanniaivus,  having  all  the 
teeth  black  at  base. 

2).  5-42.— -4.  44.— P.  18.— F.  1-5.-0.  15. 

Length  of  specimen  9  in. ;  and  body  li  in.  deep  posterior  to  the 
Tent.  A  single  example  of  this  very  strongly  marked  species  was 
found  among  a  lot  of  duplicates  of  A.  hebmafniahus  :  origin  un- 
known, but  probably  obtained  in  the  Calcutta  bazar. 

Pbbiopthalmus  papilio,  Bloch,  Schn. :  F.fuecatus,  nobis,  J.  A.  8. 
XXIII,  271  (the  young).  Agrees  essentially  with  M.  Valenciennes' 
^gure  of  a  species  which  he  refers  to  P.  papilio  from  the  W.  coast 
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of  Africa ;  but  the  tail  is  obliquelj  truncated  underneath,  as  usual 
in  the  genus ;  and  the  high  anterior  dorsal  fiu  is  of  a  dusky  plumbeous 
colour,  with  a  conspicuous  black  margin  which  again  is  slightly 
fringed  with  white ;  there  is  ordinarily,  however,  no  second  white 
line  below  the  black,  as  figured  bj  M.  Valenciennes,  though  I  hare 
found  this  in  two  small  specimens,  and  the  lower  portion  of  the  fin 
is  often  conspicuously  speckled  with  white.  General  colour  of  the 
body  fuscous  above,  subdued  white  beneath,  the  gill-covers  more  or 
less  spotted  with  white,  and  rudimentary  short  transverse  bands 
passing  up  from  the  white  of  the  belly  ;  neutral  and  anal  fins  white, 
the  pectorals  and  caudal  a  little  speckled.  Length  5  in. ;  height  of 
anterior  dorsal  fin  li  in.  in  the  finest  examples.  Common  at  Port 
Blair,  Andaman  islands. 

P.  7 — SAI)IA.TU8,  (B.  H.)  Tenasserim  and  Calcutta  specimens 
un  disti  nguishable. 

P.  18 — BADiATUs,  (B.  H.)  Ditto.  The  rays  of  the  first  dorsal 
vary  from  11  to  13  in  the  males,  and  in  the  females  this  fin  is  either 
wanting  altogether,  or  commonly  so  minute  as  to  be  discerned  with 
difficulty,  while  in  some  examples  five  short  rays  are  readily  percep- 
tible. Occasionally  in  the  males  the  first  or  lengthened  ray  of  the 
anterior  dorsal  is  white  to  its  base,  and  sometimes  the  second  raj 
also.    Mostly  under  8^  in.  in  length. 

BoL^OPTHAXMUS  IN0B5AT1TS,  nobis,  ft.  s,  A  Small  species  perhaps, 
with  proportionally  small  mouth,  the  gape  barely  reaching  to  between 
the  eyes ;  of  a  greenish  colour,  with  about  ten  dark  transverse  bands,  in 
general  not  very  distinct;  with  colourless  fins,  excepting  the  two 
dorsal,  the  membranes  of  which  are  minutely  speckled  with  black 
(as  seen  through  a  magnifier) ;  the  first  dorsal  being  not  more 
elongated  than  the  second. 

D,  6-22.— if .  22. 

Our  largest  specimen  measures  3  in.  long,  but  is  probably  not  full- 
grown.    Tenasserim. 

Fam. ? 

Nakdus  MABMOBA.TU8,  C.  Y. :  Coius  nafiduSj  B.  H.     Tenasserim. 
Common  in  Lower  Bengal. 
Fam.  Silurida, 

Baobus  lbuoophasis,  nobis,  n.  s.    A  restricted  Bagbus,  of  very 
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remarkable  colouring;  the  head  and  fore- part  of  the  body  being 
bright  silky-white  above,  studded  with  minute  pores  (as  best  seen 
under  a  magnifier).  Maxillary  cirri  reaching  to  the  end  of  adipose 
dorsal.  Teeth  and  palatal  band  of  them  as  usual  in  the  genus. 
Eyes  one-third  of  the  vertical  diameter  of  the  head,  and  the  two 
separated  by  an  interspace  equal  to  the  orbit.  Occipital  process 
nearly  as  in  B.  gttlio,  (B.  H.)  First  dorsal  spine  short  and  trian^ 
gular ;  the  second  elongated,  moderately  slender,  and  pectinated  behind 
fi>r  its  terminal  third ;  the  next  two  soft  rays  being  longer  than  the 
spine.  Pectoral  spines  very  strongly  pectinated  behind.  Adipose 
dorsal  fin  elongated  longitudinally.     Tail  strongly  forked. 

D.  2-7.— A.  10.— P.  1.9.— F.  6.-0.  17. 

Fins  chiefly  black,  the  rays  of  the  first  dorsal  pale.  Adipose  dorsal 
pale  and  yellowish,  studded  with  minute  dusky  specks,  and^  having  a 
slight  dusky  border.  Base  of  veutrals  yellowish,  and  an  admixture  of 
this  colour  on  the  pectorals,  anal,  and  caudal.  Body  chiefly  of  a  dark 
chocolate-brown,  passing  to  silky-white  anterior  to  the  dorsal  spine.* 
Largest  specimen  5^  in.  long,  1:^  in.  high  at  the  dorsal  spine,  and  lenght 
of  dorsal  spine  1^  in.     From  the  Sitang  and- other  Burmese  rivers. 

B.  TENOABA,  (B.  H.),  var.  Merely  differs  from  B.  tengaba  of 
Bengal  by  having  constantly  a  strongly  marked  black  spot  near  the 
tail,  similar  to  the  pectoral  spot  in  both  races.     Tenasserim. 

B.  OAYASius,  (B.  H.),  var,  Diifers  only  from  the  Bengal  race  by 
having  a  Yery  distinct  black  mark  at  base  of  the  dorsal  spine,  and  in 
some  individuals  a  distinct  black  spot  also  on  the  operculum, — mark" 
ings  which  are  only  indicated  in  Gangetic  specimens.     Tenasserim. 

Batasio,  nobis,  n.  g,  A  Bagroid  form  well  worthy  of  distinction ; 
comprising  a  number  of  small  species  with  round  and  prominent 
muzzle,  and  the  contracted  mouth  opening  from  below :  with  eighty 
or  sometimes  (?)  six,  cirri,  which  are  very  short,  the  maxillary  cirri 
scarcely  passing  the  eye  in  some.  Palatal  band  of  teeth  continuous 
with  the  mass  of  maxillary  teeth,  or  separated  only  by  a  slight 
groove.    Best  as  in  Bagbus  (verus), 

*  Thif  white  reeak  to  mind  that  of  the  male  of  Hsfialvs  huiCitli,  an  inseol 
oommonly  known  in  England  as  the '  Ghost-motb.* — In  the  recent  fish,  the  oolour 
of  the  lower  parts  should  be  green,  according  to  a  eommutiioatiou  just  reoeiTed 
from  Major  TiokelL 

X 
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Type.    B.  Bvchakaki,  nobis ;  Pimelodus  batasio^  B.  H. 

B.  AmsiBy  nobis,  n.  $.  Exceedingly  like  B.  Buchakaivi,  as  de- 
scribed by  Buchanan  Hamilton  and  as  figured  in  one  of  his  nnpub* 
lished  coloured  drawings ;  whereas  his  published  figure  (jP.  O,  pi. 
XXIII.  f.  60,)  refers  to  his  Pimelodus  earcio,  which  is  a  true  Bagbus 
with  moderately  long  maxillary  cirri : — but  having  12  instead  of  16 
anal  rays,  no  distinct  longitudinal  black  stripe  on  each  side  of  the 
body,  bnt  a  tendency  to  shew  three  or  four  broad  cross-bands,  more 
or  less  distinct,  besides  a  round  black  spot  near  the  gill-covers,  as  in 
the  other.  The  first  dark  band  proceeds  obliquely  downward  from 
the  fore-part  of  the  first  dorsal,  to  some  distance  below  the  lateral 
line ;  and  posterior  to  this  first  band  are  obscure  traces  of  three  or 
four  others,  the  last  at  base  of  tail.  On  the  membrane  of  the  dorsal 
fin  is  a  lajge  blackish  spot,  consisting  of  minute  dark  specks.  MaxiU 
lary  cirri  scarcely  passing  the  eye ;  the  two  inferior  pairs  of  cirri 
minute.  Length  3i  in.  by  i  in.  high,  of  dorsal  spine  ^r  iQ*»  f^id  of 
maxillary  cirri  under  i  in.     Tenasserim. 

To  the  same  type,  but  with  shorter  adipose  dorsal,  appertain  the 
TBKOANA,  GHAiSDAMABA,  and  BAMA  of  Buchanan  Hamilton.  B. 
CHAKDAMABA  is  referred  to  Silukdta  by  M.  Yalenciennes,  and  is 
described  by  Hamilton  to  have  only  two  cirri ;  but  his  unpublished 
figure  represents  six  cirri  distinctly,  and  in  all  this  group  the  minute 
cirri  are  discernible  with  difficulty  and  are  extremely  liable  to  be 
overlooked.  The  Bagbus  capinsis  of  Sir  A.  Smith's  '  Illustrations 
of  S.  African  Zoology'  would  appear  also  to  be  referrible  to  this  par- 
ticular division. 

Of  the  well  marked  type  exemplified  by  Bagbus  sokbaicus  and 
B.  DOBOiDBs  of  Valenciennes,  Dr.  Bleeker  constitutes  his  genus 
Hexanematicthys.     The  latter  species,  however,  I  consider  to  be— • 

U.  sagub;  Pimelodus  sagur,  B.  H. :  Bagrus  doroides,  Val.  Fop 
a  few  days,  in  the  month  of  March,  1859,  several  specimens  were 
brought  to  the  Calcutta  bazar ;  and  the  largest  obtained  by  me  was 
22i  in.  long,  with  dorsal  spine  2}  in.,  and  pectoral  spines  B|  in. ;  the 
membrane  prolonged  into  a  short  filament  beyond  the  spines :  the 
latter  are  granulose,  striated,  with  a  regular  series  of  tubercles  in 
front,  which  are  round  on  the  pectoral  spines  and  om^^a-shaped  on 
the  dorsal.    Maxillary  cirri  reaching  back  to  beyond  the  posterior 
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base  of  the  pectoralB,  as  far  as  the  tip  of  the  triangalar  granulose 
bone  above  the  pectorals  and  behind  the  gill-cover.  Osseous  plate 
broad,  and  uniformly  granulose  almost  to  the  ventrals ;  the  second 
plate,  anterior  to  the  base  of  dorsal,  large  and  bilobate  or  saddle" 
ekaped.  A  series  of  granulose  ossicles  continued  along  the  lateral 
line,  nearly  as  far  as  the  posterior  base  of  the  dorsal  fin.  Colour 
aoiform  livid  plumbeous  above,  spotless  pearly- white  below  :  a  series 
of  transverse  dull  silvery  bands,  each  with  a  row  of  pores  along  its 
anterior  margin,*  above  the  lateral  line :  no  dark  spot  on  adipose 
dorsal ;  the  membrane  of  anterior  dorsal  pale,  and  of  the  other  fins 
parple*black.     Eyes  moderate,  with  yellow  irides. 

Another  type  is  rightly  disciiminated  by  Dr.  Bleeker  by  the  name 
Cephalooassis,  comprising  species  both  from  the  Old  World  and 
the  New.     Among  them  are  — 

C.  80KA ;  Fimelodue  sona,  B.  H. :  P.  auratue,  B.  H.,  MS, : 
Bagrue  arioidee,  Yal. 

0,  eAeoBiDBS  ;  Bagrue  gagoridee,  C.  Y. ;  Fimelodue  gagora^  B.  H. 
(in  part),  vide  J.  A.  S.  XXVII,  285. 

0.  TBAOHTPOMirs ;  B,  traehgpomus,  G.  Y . ;  which  I  am  now  satis- 
fied is  distinct  from  eAaOBiBKS,  though  I  have  not  obtained  it. 
Indeed,  the  habitat  of  this  fish  is  not  stated. 

Aeiub  is  restricted  by  Dr.  Bleeker  to  the  type  exemplified  by  P. 
ariuM  and  P.  gagora,  B.  H.,  with  two  groups  of  blunt  teeth  on  the 
palate.     The  following  also  belongs  to  it. 

A.  JATIU8 ;  Bimelodus  jatius,  B.  H.  Stated  to  have  no  palatal 
teeth ;  and  certainly  they  are  not  always  discernible  in  the  recent 
fish.t  But  in  most  fresh  specimens,  and  always  soon  after  death, 
or  in  the  dry  skin,  two  oblique  oval  masses  of  round  tubercle-like 
teeth  are  seen,  very  far  back  on  the  palate,  and  a  few  similar  teeth 
detached  from  the  others  by  a  long  interval  are  placed  in  two  small 
lateral  masses  nearer  to  the  card-like  maxillary  teetli.  General  aspect 
of  A.  eAOOUA,  but  with  the  face  anterior  to  the  eyes  considerably 
longer :   maxillary  cirri  reaching  only  to  the  white  spot  on  centre  of 


*  These  aro  difficult  to  discern  in  the  dry  skin. 

t  In  a  description  which  I  took  from  the  first  spedmen  obtained,  I  under^ 
liiied  the  statement  that  it  had  no  palatal  teeth. 

X  2 
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forehead.  Dorsal  and  pectoral  spines  resembling  those  of  A.  gagoba, 
being  of  the  same  proportional  length  and  thickness  but  less  distinctly 
pectinated  behind.  Cephalic  plate  much  less  uniformly  tuberculated 
than  in  A.  eA.aoBA,  and  considerably  more  grooved  or  lineated  and 
having  fewer  tubercles  anteriorly :  small  bony  crescent  anterior  to 
the  dorsal  spine  prolonged  on  either  side  to  a  point,  and  tuberculated 
only  in  the  middle.  Colour  lurid,  passing  to  silvery  on  the  sides 
below  the  lateral  line,  and  white  underneath ;  the  fins  also  white, 
and  a  black  spot  on  the  adipose  dorsal :  irides  pearly-white :  mouth 
email  and  of  a  yellow  colour.  The  largest  specimen  obtained  is 
29  in.  long,  with  dorsal  spine  4i  in.  This  species  is  but  occasionally 
brought  to  the  Calcutta  fish-bazars,  and  generally  more  or  less  stale 
and  unfit  for  preservation,  as  if  not  taken  in  the  immediate  neigh- 
bourhood.* 

Gagata,  Blocker.  This,  as  it  now  stands,  is  a  heterogeneous  assem* 
blage  of  species,  and  I  know  of  none  that  can  properly  range  with 
the  type  of  it,  which  is  Pimehdus  gagata^  B.  H. :  a  species  with  the 
maxillary  cirri  bony  towards  the  base,  as  in  Bagabius  to  a  much 
greater  extent.  The  kbkoda  dubiously  referred  to  this  type  by 
Dr.  Blocker  is  identical  with  Bagrua  eoreula^  Yal.,  which  therefore 
must  stand  as  B.  kekoda,  (B.  H.)  ;  the  makgoib  appertaining  to 
my  genus  Ambltgepb  ;  and  another  type  may  be  here  indicated  aa — 

Haba,  nobis,  n.  g.  With  broad  maxillary  cirri,  soft  throughout, 
and  annulated  with  two  colours :  the  pectoral  spines  short,  fiat,  and 
pectinated  on  both  edges ;  the  dorsal  spine  less  stout,  serrated  oa 
both  edges  or  behind  only :  mouth  small,  terminal,  but  opening 
below :  head  flattish,  with  small  eyes  placed  high ;  a  band  of  card* 
like  palatal  teeth.     Colouring  dark  and  minutely  mottled. 

Type.     H.  BUCHAiTAiri,  nobis  ;  Pimelodus  hara,  B.  H. 

H.  7ILAMXKT08A,  nobis,  fi.  8.  Very  like  H.  Buchakaiti  ;  but  having 
a  long  filament  continued  from  the  upper  segment  of  the  caudal  fin* 
The  markings  are  difficult  to  describe,  from  their  intricacy ;   but  two 

*  To  the  list  of  SilMrduB  obtained  in  the  Oaloutts  bazars,  publiahed  in  Vol* 
3CXVII,  p.  283  et  8eq.y  have  accordingly  to  be  added— 

HXXAVXICATIOTRTS  BAGUB,  (B.  H.) 

Abhts  jatixts,  (B.  H.)  :  as  also 

QfUiDk  liOFBlolDBS,  Yal. :  PUUyHaca  chaoa^  B.  H> 
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irregular  speckled- whitish  transverse  bands  are  constant,  preceded 
each  by  a  blackish  band,  the  first  white  band  being  anterior  and  the 
second  posterior  to  the  adipose  dorsal ;  a  row  of  whitish  spots  on 
the  membrane  of  the  dorsal ;  two  dark  bands,  one  of  them  basal,  on 
the  ventrals  ;  and  a  black  band  at  base  of  anal  fin.  Length  3  in. ; 
of  caadal  filament  1  in.  more.     Tenasserim. 

To  this  genus  must  also  be  referred  the  (Pimelodus)  goitta,  B.  H., 
with  a  deeply  furcate  tail,  the  upper  lobe  of  which  is  longer  and 
more  attenuated ;  as  also  the  {F.)  oabnataoa,  Jerdon,  and  the  (F.) 
A8P1BA,  McClelland,  0.  J.  N.  JET.,  IV,  404,  and  pi.  XXIV,  f.  2. 

Another  distinct  type  occurs  in  the  (F.)  cenia  and  (F,)  tibi« 
SBSOXiTB,  B.  H.  These  are  referred  doubtfully  by  Dr.  Bleeker  to 
his  HxiciPiMBLODirs ;  as  also  (F.)  jatius,  B.  H.,  which  is  a  true 
Abivs,  as  already  shewn.  If  the  Nallah  Jellah  of  Russell  (pi. 
CLXX)  be  a  proper  Hsmifimblodits  as  assigned  by  Dr.  Bleeker, 
then  the  Gbhia  group  is  quite  distinct ;  and  the  (F.)  telchitta, 
B.  H.,  again,  represents  a  special  type  with  additional  species  in 
8.  India. 

Ambltobfb,  nobis,  tT*.  ui.  A  XXVII,  281.  Type  Amb.  ojecutienb, 
nobis,  ibid.  (<  Cb^tit-Uke  Siluroid,'  XXIV,  712).  To  this  genus 
should  be  referred  the  (Fimelodus)  icangois,  B.  H.,  figured  among 
his  unpublished  drawings;  but  the  form  is  rather  less  elongated, 
the  tail  more  sharply  forked,  the  eyes  (to  judge  from  the  drawing) 
more  distinct,  and  the  adipose  dorsal  better  defined  and  less  distant 
from  the  first  dorsal,  than  in  A.  c^ouTiBifs. 

A.  TXETUlspiNis,  nobis,  n.  e.  A  third  species,  distinguished  by  the 
slendemess  of  its  short  dorsal  and  pectoral  spines,  and  also  by  the 
fineness  of  its  eight  cirri :  eyes  minute  and  difficult  to  be  distin- 
guished :  adipose  dorsal  indistinct  and  pointed  posteriorly :  six  soft 
rays  to  the  dorsal  and  nine  to  the  anal,  the  first  of  the  latter  being 
short  and  the  next  two  successively  longer.  Colour  uniform  dark 
greenish  olive-brown.  The  lateral  line  wanting  in  all  the  species. 
Length  2  in.  A  single  specimen  procured  at  Gh^zipur  by  Dr. 
Jerdon,  and  presented  by  him  to  the  museum. 

GLTPTOSTSBKOif,  McClellaud.  It  appears  that  as  many  as  four 
very  distinct  generic  types  have  been  brought  together  under  this 
name  by  Mr.  McClelland,  in  the  five  species  which  he  has  described 
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in  the  second  volume  of  the  Calcutta  Journal  of  Natural  History^ 

pp.  584-S. 

The  species  first  described  by  him  is  his  Ol.  bstigulatus,  from 
Afgh^nistftn.  It  is  stated  to  be  "  without  spines ;  the  first  ray  of 
the  pectoral  and  ventral  fins  soft  and  pinnate,  giving  oS  soft  pointed 
cartilaginous  rajs  along  the  anterior  margin,  which  are  enveloped  in 
the  membrane  of  the  fin.  The  under  surface  of  the  head  and  of  the 
anterior  portion  of  the  body  forms  a  fiat  corrugated  surface.^*  Qill- 
00 vers P     Cirri ?     This  form  will  remain  as  typical  Qltb- 

TOBTBBirOK. 

A  second  type  (Pseudioheneis,  nobis,  fi.  ^.,)  is  figured  and  very 
unsatisfactorily  described  as  Gl.  sulgatus.  All  that  is  stated  is — 
'*  An  oval  disk  on  the  breast  between  the  pectorals,  composed  of 
transverse  plates  as  in  the  Bemora  (Echehbis),  and  a  series  of  simi- 
lar plates  on  the  broad  lower  surface  of  the  first  rays  of  the  ventrala.*' 
No  mention  of  spinous  rays:  and  from  the  figure  publislied  it  is 
doubtful  if  the  gill-coverings  are  visible  from  below.  Adipose  dorsal 
distinct  and  well  developed.  Mouth  figured  as  small,  subterminal ; 
with  tolerably  developed  maxillary  cirri  ;  the  six  other  cirri  small. 

« D,  8.—^.  9.— P.  13.— r.  7— a  16." 

The  third  type  is  that  of  his  Gl.  bt&iatus  and  apparently  his  Gju. 
FSOTINOPTEBTTS,  respectively  from  the  Kh^ya  hills  and  the  vicinity 
of  Simla.  We  have  what  appears  to  be  the  former  from  Doijiling ; 
also  another  species  from  the  same  locality,  but  in  too  imperfect 
condition  to  permit  of  a  description  being  taken  of  it.  A  fine  third 
species  likewise  from  the  Tenasserim  provinces.  This  type  may  be 
denominated 

Glyptothobax,  nobis,  n.  g.  Mouth  subterminal,  large,  with  a 
band  of  card-like  maxillary  teeth  above  and  below :  gill-openings 
large,  and  nearly  meeting  below ;  and  behind  them  a  pectoral  adhe- 
sive disk  grooved  longitudinally.  Maxillary  cirri  rather  large,  with  a 
concealed  spinelet  at  their  base ;  the  six  other  cirri  moderate.  Adipose 
dorsal  distinct  and  well  defined ;  the  anal  fin  moderate  or  somewhat 
large.  Dorsal  spine  well  developed,  smooth,  feebly  pectinate4  behind 
towards  its  tip ;  the  pectoral  spines  broad  and  flat,  and  strongly  pecti* 
nated  behind :  a  distinct  spinous  base  also  to  the  first  ventral  ray. 

Gil.  XBIUNXATUS,  nobis,  ».  #.    Typical  in  structure,  and  of  a 
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blackish  colour,  with  three  longitudinal  yellow  lines,  one  along  the 
entire  ridge  of  the  back  from  occiput  to  base  of  tail,  the  others  along 
each  lateral  line.  Dorsal  spine  two-thirds  of  the  length  of  the  first 
M>ft  ray.  Lobes  of  the  furcate  tail  subequal,  the  lower  rather^the 
larger  and  longer. 

2).  1.7.—^.  12.— P.  11.— F.  6.— a  15. 

The  chief  structural  difference  from  Gl.  stbiatus  consists  in  its 
having  three  more  rays  to  the  anal  fin.     Length  5^  in.     Tenasserim. 

The  fourth  type  is  very  distinct  in  the  form  of  the  mouth,  and  has 
remarkably  small  gill-openings  which  are  visible  only  from  above. 
I  term  it 

ExosTOMA,  nobis,  it.  g.  Otherwise  generally  similar  to  Qltpto* 
THOUAX,  but  with  no  pectoral  disk,  the  dorsal  spine  exceedingly 
slender  (if  always  present  ?),  and  the  eyes  somewhat  larger.  ''  Lips 
reflected  and  spread  continuously  round  the  mouth,  so  as  to  form  a 
broad  flat  sucker.'*  Two  distinct  lateral  lobes  of  minute  card-like 
teeth,  both  above  and  below,  reflected  much  apart,  and  having  an 
obviously  suctorial  centre.  Only  one  pair  of  lower  cirri,  situate  at 
the  posterior  corners  of  the  reflected  lower  or  hinder  lip  :  the  entire 
lower-parts  smooth  and  flat.  Anal  fin  small ;  the  adipose  dorsal 
lengthened  but  very  slight  and  low,  extending  nearly  to  the  caudal. 

Ex.  Bebpmobri,  nobis,  n.  s.  Maxillary  cirri  reaching  beyond  the 
base  of  the  pectoral  spines,  and  no  distinct  spinelet  at  the  base  of  the 
latter ;  but  a  spinous  base  to  the  first  ray  of  the  ventrals  :  lower  caudal 
lobe  much  broader  and  longer  than  the  upper. 

D,  7.-4.  6.— P.  1-10.— F.  1-5.-0. 14. 

Colour  dingy  olive-brown,  with  obscure  broad  dark  bands,  present- 
ing more  or  less  of  a  clouded  appearance ;  the  fins  mostly  darker : 
below  pale.     Largest  specimen  4  in.     Tenasserim. 

Ex  LABIATUM;  Glyptostemon  lahiatus,  McClelland.  Dorsal  de- 
scribed to  be  "  perfectly  soft  and  free  from  spines  and  bristling  points ; 
cirri  very  short.''  No  notice  of  the  colouring.  From  the  Mishmi 
bills,  £.  Aftdm. 

Dr.  Bleeker  refers  the  (Pimehdus)  irAiTGBA,  B.  H.,  to  Gltptob- 
TEBNOir ;  but  this  I  cannot  understand.  Vide  Hamilton's  published 
figures.     He  also  gives  a  Gl.  FLATTPoeoK,  (K.  et  v.  H.),  from  Java 
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and  Hindustan,  and  a  Gl.  platypogokoidss,  Blkr,  from  Sumatra ; 
both  of  which  appear  to  fall  under  Qltptothobax,  nobis,  ut  supra, 

EuTBOPius  MA.CBOPTHALMOS,  nobis,  n.  s.  Of  the  usual  form  of 
this  genus,  but  with  remarkably  large  eyes,  that  occupy  more  than 
half  of  the  height  of  the  head.  Longer  maxillary  cirri  reaching  to 
the  vent,  the  four  inferior  cirri  to  base  of  pectorals :  spines  slender, 
the  pectoral  less  so,  and  all  minutely  pectinated  behind ;  the  dorsal 
also  jagged  in  front  for  its  basal  half. 

D,  17.— ii.  47  to  54. 

Colour  bright  silvery,  infuscated  along  the  back,  with  a  golden 
lustre  on  the  gill-covers.  Soft  rays  of  the  dorsal  and  pectorals  infus* 
cated  except  at  base ;  also  the  medial  portion  of  the  deeply  forked 
caudal,  while  several  outer  rays  of  the  caudal  above  and  below  are 
^hite  throughout.  Yentrals  and  anal  white:  the  slender  adipose 
fin  having  minute  dusky  spots.    Longest  specimen  6^  in.   Tenasserim. 

SiLUBiGTHYS  Bebdhobsi,  nobis,  ft.  ff.  Maxillary  cirri  reaching  to 
base  of  ventrals,  the  inferior  to  base  of  pectorals.  The  upper  jaw 
slightly  longer  than  the  lower.  £ye8  small.  Dorsal  fin  slight  and 
slender,  but  seeming  to  consist  of  three  or  four  rays.  Pectoral  spine 
short,  only  half  of  the  length  of  the  fin. 

B.  3  or  4.—^.  about  65.    P.  1-13.— F.  11.— C7.  17. 

Anal  continuous  with  the  caudal,  but  distinctly  defined.  General 
colour  dull  olive-brown,  paler  below.  Length  of  specimen  4|  in., 
by  i  in.  deep  at  dorsal.     Head  f  in.     Tenasserim. 

PsEUDOBiLUBUS  MA-OBOPTHALMOS,  nobis,  n.  s.  General  form  of 
Ps.  lABDA,  (B.  H.yfnicrocephalus,  Blkr),  but  proportionally  less  deep 
and  more  elongated,  with  eye  of  twice  the  diameter,  and  the  lower 
jaw  closing  evenly  with  the  upper,  or  very  nearly  so,  though  protrud- 
ing when  the  mouth  is  open  ;  maxillary  cirri  much  longer,  reaching 
far  beyond  the  more  developed  pectorals  ;  the  anterior  bands  of  teeth 
above  and  below  much  less  broad,  and  the  palatal  teeth  reduced  to 
two  straight  and  well  detached  transverse  patches. 

2>.  4.—^.  75.— P.  1-13.— F.  7.-0.  19  or  20. 

Colour  dull  silvery,  much  embrowned,  especially  above,  with  a 
greenish  tinge,  probably  more  decided  in  the  recent  fish.  Length  of 
specimen  9i  in.,  by  If  in.  in  a  vertical  line  from  dorsal  to  ventral ; 
head   1^  in. ;   pectorals   11   in. ;   maxillary  cirri  di   in.,  becoming 
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extremely  fine  towards  the  end.  A  large  round  dark  spot  on  each 
side,  situate  on  the  lateral  Hue,  a  little  anterior  to  the  dorsal  fin. 
Tenasserim. 

Fam.  Ch/prinid€B, 

Babbus  CAUX»iMAB6iNA.Tr8,  nobis,  n.  «.  One  of  those  Ststomi 
(for  such  they  essentially  are)  which,  having  four  barbules  or  tenta- 
cles, are  currently  assigned  to  the  great  and  comprehensive  genus 
Babbus  :  such  are  the  B.  gordonides  and  B.  ohbysopoma  figured 
by  Valenciennes,  and  the  B.  sabaita,  (B.  H.),  Yal.,  which  is  8. 
mmaculatue  as  described  by  McClelland.*  In  the  present  species 
the  barbules  are  well  developed,  the  form  less  deep  than  usual  in  the 
particular  group,  the  principal  dorsul  spine  robust  and  passing  into  a 
floft  ray  for  its  terminal  fourth,  being  finely  pectinated  behind,  and 
preceded  by  three  distinct  spines,  the  first  very  minute.  About  32 
scales  on  the  lateral  line,  and  ten  longitudinal  series  of  scales. 

D,  4-8.— 2i.  7  (the  last  divided). 

Colour  silvery,  above  darker  and  greenish ;  with  an  irregular  ver- 
iical  black  mark  behind  the  gills,  and  broad  black  upper  and  lower 
margins  to  the  caudal  fin  ;  the  rest  of  the  caudal,  with  the  ventrals 
and  anal,  bright  crimson  (which  soon  disappears  in  spirit).  Length 
4  in.,  by  1^  in.  from  dorsal  to  ventrals.  Vertical  diameter  of  the 
eye  fully  half  that  of  the  head.  Irides  pale  golden.  Tenasserim 
provinces.f 

Capoeta  macboIiEPIdota  (P),  E.  et  v.  H.  Specimen  2  in.  long. 
No  serrature  discernible  on  the  dorsal  spine,  and  I  distinguish  seven 
anal  rays.  The  late  Dr.  Cantor  gives  this  species  as  inhabiting  the 
Tenasserim  provinces ;  and  it  and  Lbucisous  basboba  are  the  only 

*  His  figure  CAm,  Set,  XIX,  11,  PI.  XL,  f.  5),  I  take,  from  the  coloaring,  to 
npreeent  a  common  species  of  Stbtomus  witli  one  pair  of  very  minute  tentacula, 
otherwise  reseinbling  S.  sophosb  except  in  the  absence  of  markings.  For  this 
the  name  iiuuovultvb  might  be  retained.  It  grows  to  about  double  the  size 
of  8.  bopbobx. 

t  'Black  and  red-taUed  Sjstomos*  of  the  Bev.  F.  Mason's  '  Natural  Produc- 
tioDS  of  Burma.'  SevenJ  speoies  are  indicated  in  this  work,  as  Bohita  vdlo4- 
BIS,  B.  OALBASU,  and  B.  VAJii>iSA ;  also  a  large  Barbel  affined  to  B.  tob,  (B.  U.}, 
which  he  terms  B.  mobtovius  ;  and  a  mountain  Barbel  with  minute  scales, 
of  tJie  Obbinus  group,  which  requires  examination. 

T 
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Oyprinida  which   are  included  in  his  Catalogue  of  Malayan  fishes. 
Tenasserim. 

Geuus  08TX0BBA.MA,  Heckel.  Comprising  certain  Bream-shaped 
Carps  with  minute  scales,  as  exemplified  by  the  (Bohtee)  Yiaousii 
and  (B,)  Ooilbii  of  Sykes,  and  the  (Leudseus)  ALFBiDiAiorB  of 
Valenciennes.*     Dr.  Bleeker  includes  them  in  Systokub. 

O.  MiOBOLEPis ;  Systomus  microlqns,  nobis,  J.  A,  8.  XXVIf,  289. 
('  Tenasserim  Bream'  of  Mason.)  A  specimen  obtained  by  Mr.  Atkin- 
son at  Maulmein ;  and  I  am  now  certain  that  the  example  formerly 
described  is  also  from  Maulmein,  having  been  sent  many  years  ago  by 
the  Bev.  F.  Mason.  Colour  silvery-ash  above  the  lateral  line,  white 
below  it,  and  a  semi-obsolete  large  blackish  spot  near  base  of  tail : 
fins  white,  a  Utile  tinged  with  yellow ;  and  the  irides  apparently  pale 
golden.  From  analogy  with  kindred  species,  it  is  probable  that  this 
fish  attains  a  weight  of  3  or  4  &s. 

0.  coTis  ;  Oyprinus  cotis^  B.  H. ;  Ahramis  eotis  apud  McClelland  ; 
Leuciscus  alfredianus  (?)^  Yal.  A  Tenasserim  specimen  8  in.  long 
accords  with  the  description,  excepting  in  having  but  82  instead  of 
86  rays  to  the  anal  fin.f  The  second  dorsal  ray  is  spinous,  but  very- 
slender,  and  is  conspicuously  serrated  on  the  hind- edge.  In  lieu  of 
the  row  of  four  dots  close  under  the  lateral  line  and  immediately 
behind  the  gill-cover,  figured  by  Buchanan  Hamilton,  are  four  scales 
of  the  lateral  line  having  remarkably  large  tubes ;  and  roost  of  the 
soft  rays  of  the  dorsal  are  marked  anteriorly  with  black,  and  the 
rays  of  the  anal  are  spotted  with  tlie  same  anteriorly,  as  seen  with 
the  help  of  a  magnifier.  The  merest  trace  of  a  slight  dark  spot  in 
front  of  the  dorsal  fin. 

*  Figured  in  the  Bistoire  de$  Poiuons  by  this  name ;  but  desoribed  as  L, 
Duvaucelii  (by  which  appellation  a  speoiee  of  Ststomus  is  also  described  and 
figured),— having  **  le  premier  rajon  de  la  dorsale  forte  et  un  pen  dentele."  From 
l^ipal.  It  appears  that  three  divisions  of  these  spined  Bream>carpe  are  recog- 
nised by  Heckel,  bearing  the  names  Acavtbobrama,  Ostbobbajca,  and  Glos- 
SODON.  I  am  unacquainted  with  the  distinctions ;  but  find  that  Sohtsb 
Ooilbii,  Sjkes,  is  assigned  to  Ostbobbama,  as  is  likewise  the  fOyprimuJ 
OOTIS,  B.  H.  Vide  HugeFs  Fauna  wm  KasehmiTy  p.  S92. 

t  McClellnnd  also  counts  32  rays.  (Ag»  Met,  ZIX,  II,  588)«  But  Valenci- 
ennes counts  36  in  his  alfbbdianus. 
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SrsTOicus  (?)  iLkCULABius,  nobiSy  ft.  «.  Affined  to  the  preceding 
in  shape  of  head :  the  muzzle  unusually  prolonged  anterior  to  the 
nostrils,  where  shewing  a  considerable  concavity  above.  Body  less 
deep  than  usuxil ;  its  lower  outline  continaed  straight  to  the  base  of 
the  anal  fin.  Principal  dorsal  spine  unusually  large  in  every  wayi 
tnd  strongly  pectinated  behind :  anterior  to  it  are  distinctly  three 
otherSy  the  first  very  minute:  large  anal  and  first  ventral  spines 
passing  gpradually  into  soft  rajs  towards  their  tips.  Series  of  35  or 
36  scales  along  the  lateral  line,  and  of  12  obliquely  downward  from 
base  of  dorsal  spine. 

D.  4-8.—^.  8-6.— P.  17.— F.  1-8.— C.  21. 
Colour  pale  olivaceous,  deeper  on  the  back ;  each  scale  having  a 
distinct  shining  blackish  spot  at  tip,  less  conspicuous  on  the  browner 
scales  of  the  back;  fins  pale;  the  tail  well  forked.  Length  6  in., 
by  li  in.  high  in  the  body ;  of  principal  dorsal  spine  plus  li  in. 
Tenasserim. 

S.  nuTAirosLii  \  Leuciseus  Duvaueeliif  Val.,  S,  P.  pL  491. 
Tenasserim. 

8.  PHUTOKio,  (  ?  B.  H.)  Five  specimens,  averaging  1}  in.  long,  a 
trifle  more  or  less. 

D.  2-8.— -4.  1-6. 
Tins  spotless.  A  transverse  black  bar  on  the  medial  third  of  the 
body,  above  the  middle  of  the  pectorals,  and  a  broader  black  trans- 
verse  bar  towards  the  tail,  appearing  generally  as  a  round  spot  that 
had  run  more  or  less  above  and  below.  From  Maulmein.  What 
appears  to  be  the  same  fish  in  Lower  Bengal,  1  have  never  obtained 
more  than  H  m.  long,  and  the  anterior  transverse  streak  is  invariably 
longer  and  better  defined,  occupying  the  medial  two-fifbhs  of  the 
depth  of  the  body  above  the  middle  of  the  pectoral  fins.  The  fins 
of  the  Tenasserim  fish  seem  also  to  be  proportionally  larger. 

8.  (P)  iriaiCAOULA.TUS,  nobis,  n.  s.  Species  much  resembling  in 
outline  the  Lkuoibcits  oosuatis,  (B.  H.,  as  figured  by  McClelland 
by  the  name  Systomus  maeulatus^  As,  Res.  XIX,  II,  pi.  XLIY,  f.  9), 
hot  the  scales  are  proportionally  smaller,  and  there  are  three  distinct 
spines  to  the  dorsal  fin,  the  principal  one  being  very  slender,  smooth 
or  nnserrated,  and  those  of  the  anal  barely  recognisable  as  such. 
Colour  pale  silvery-brown,  with  one  great  black  spot  on  the  dorsal 

T  2 
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fin  towards  its  base.     Lateral  line  very  indistinct  from  below  the 
commencement  of  the  dorsal. 

Z).  3-8.—^.  25  ? 
About  24  scales  longitudiiiallj,  and  8  or  9  obliquely  downward 
from  the  dorsal.     Largest  specimen  but  If  in.    Tenasserim. 

Genus  Pla.tyoaha.,  McClelland  (as  originally  founded  on  his  Pjc. 
KA.SDTA.,  which  is  a  large-scaled  Cyprin  altogether  distinct  from 
BiiLiTORA  of  Gray,  which  Mr.  McClelland  most  unaccountably  unites 
with  his  PLiLTYCA.BA.)  :*  Bangana,  Gray  (nee  B.  Hamilton)  ;  com- 
prising Discognathuey  Heckel ;  and  the  more  typical  Indian  specien 
doubtfully  referred  to  Lobooheilos  by  Dr.  Bleeker.  A  genus  of 
Gudgeons  inhabiting  mountain  rapids,  the  more  characteristic  species 
having  a  great  transverse  cleft  on  the  face  studded  with  large  tubular 
pores,  and  also  an  adhesive  disk  to  the  lower  lip, — which  group  Mr. 
McClelland  referred  to  B^ciiroBHYKCHUS  (as  adopted  by  him),  with- 
out perceiving  that  his  pLixroABA.  kasttta  and  also  his  Pl.  lisso- 
BHTNCHA  strictly  belonged  to  it,  equally  with '  other  species  which 
he  has  figured  in  As.  Res,  XIX,  pl.  LI  £  I,  in  some  of  which  the  face 
is  smooth  and  not  cleft  and  the  labial  disk  is  greatly  reduced,  as  illus- 
trated also  by  the  Discognathtts  fusiformiSj  Heckel,  of  Baron  HugePs 
JFiauna  von  Kaschmir  (p.  378).  As  examples  of  the  more  typical 
form  may  be  cited  the  Cyprinus  (Bangana)  faleata  and  0,  gotgla^ 
B.  H.,  of  Hardwicke's  Illustrations  of  Indian  Zoology  :  but  all  shew 
a  strong  tendency  to  the  Balitoba  form  of  pectorals;  all  that  I 
have  seen  having  likewise  large  ventrals,  and  the  backward  position 
of  the  mouth  which  opeu.s  downwards,  and  fimbriated  anterior  lip, 
seem  to  be  of  constant  occurrence.  The  cleft  and  tubercular  face 
occurs  in  another  type,  exemplified  by  the  GoBio  BiCNOBHYircHtrs 
of  McClelland,  which  (so  far  as  I  know  at  present)  stands  quite 
alone,  as  a  particular  type  worthy  of  a  special  designation.f     The 

*  J.  A,  8,  VII,  947,  and  pl.  LY,  fs.  2,  a  and  h  ;  copied  into  As,  Mes,  XTX, 
pl.  LYII,  /.  2,  with  a  and  h,  Thd  mistake  of  uniting  these  two  incongruous 
genera  is  repeated  in  CeUo,  Journ,  N,  ff..  Vol.  II,  p.  587,  and  pL  XYI ;  where 
a  specieft  of  the  mounUin  type  of  Gudgeon  is  described  and  figured  as  Platt- 
CARA  LissosHYNOHA,  and  a  true  Balitoba  as  Pl.  AKistraus ! 

t  Perhaps  true  Loboghbilos  ?  It  approximates  the  TrLOBHTVCRirSy  Heckel, 
but  the  duplication  of  the  lips  and  great  chin-pore  are  peculiar.    ToTtlocp 
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extremes  of  the  present  genus  are  connected  bj  intermediate  grada- 
tions, of  which  the  Pl.  kasuta  of  McClelland  presents  a  good  illus* 
tration.* 

A  highly  typical  species,  with  every  character  developed  in  the 
utmost  degree,  may  be  designated — 

Pl.  iiroTATA,  nobis,  n,  $.  Easily  recognized  by  having  five  conspi- 
cuous black  spots  on  the  base  of  its  dorsal  fin.  Four  labial  cirri, 
the  hindmost  liable  to  be  overlooked.  Scales  on  lateral  line  83,  and 
8  from  dorsal  to  ventral :  the  dorsal  rather  high  and  falcate  ante- 
riorly. YentraLs  as  large  as  the  pectorals,  and  somewliat  falcate ; 
the  anal  more  decidedly  so. 

D,  10.— A,  7.— -P.  15.— F.  9.— a  20. 

Colour  dusky  olive-green  above  and  on  the  sides,  beneath  buffy- 
ilbescent.  Base  of  the  dorsal  fin  whitish,  setting  off  a  series  of 
black  spots,  larger  anteriorly  and  the  hindmost  generally  obi^olete ; 
rest  of  the  fin  a  little  nigrescent.  One  or  more  spots  also  at  base  of 
the  anal  fin.  Pectorals  somewhat  yellowish  at  base,  then  blackish : 
a  dusky  line  along  each  longitudinal  row  of  scalds  becoming  gradually 
visible  towards  the  tail.     Length  6  to  6}  in.     Tenasserim. 

The  next  has  a  smooth  muzzle  and  almost  rudimentaiy  disk. 

Pl.  latius  ;  Cyprinue  latius^  B.  H, :  Qonorhynchue  macrosomue, 
McClelland.     Tenasserim. 

Labbo  oubchius  ;  Oyprinus  eurchiuSy  B.  H.  What  I  take  to  be 
this  species  accords  with  the  fin-ray  formula  assigned  by  McClelland 
(As.  Bee.  XiX,  II,  828)  ;  but  I  count  only  about  6Ji  (instead  of  78) 
rows  of  scales  along  the  lateral  line,  and  but  17  or  18  (instead  of  30) 
rows  from  dorsal  to  ventrals.     No  proper  *' stripe  along  the  middle 

VATRUS,  Dr.  Heckel  refers  the  Varicorhinut  diploHomut  of  the  Fische  cuts 
Cowe&flur,  by  the  new  •pecifio  name  of  ValenciennesU ;  and  the  Barbua  diplo' 
ckeilus  of  the  same  work  is  now  his  T.  babba.T(Jlus.  A  third  species,  from  the 
Bombay  Presidenoj,  is  also  described  by  him  as  T.  pobcellus.  (Vide  Fauna 
vo»  KatcMnir,  pp.  376,  378,  and  385).  The  true  Vabicobhinus  of  Riippell  has 
spiDes  to  the  dorsal  fin;  wherefore  V,  bobree  of  Sykes  also  cannot  properly  be 
retained  in  it. 

*  I  think,  however,  that  the  so-oalled  '  Mountain  Trout*  of  KumAon,  figured 
by  Mr.  MoClelland  in  J.  A.  8,  TV,  40,  with  its  minute  scales  and  other  striking 
distinctions,  is  erroneously  placed  by  him  in  this  particular  group  in  M.  Res, 
XIX,  II,  281,  367. 
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of  the  anal  fin,"  as  described  by  B.  Hamilton ;  but  all  the  fins  are 
more  or  less  minately  dotted,  the  dots  tending  to  form  a  slight  stripe 
along  the  lower  half  of  several  of  the  rays  of  the  dorsal,  anal,  and 
ventral  fins,  the  ventral  and  lower  half  of  the  caudal  being  more 
decidedly  suffused  with  blackish. 

D.  n.—A.  8.— P.  15.— F.  9.— C.  19. 
The  first  rays  of  the  dorsal  and  anal  being  minute,  and  the  first 
three  rays  of  each  of  these  fins  joined  as  usual.    Tenasserim  provinces. 

Da-KGILA  Bebdmoeei,  nobis,  n.  e,  Beadily  distinguished  by  having 
a  black  spot  at  the  tip  of  every  scale.  Head  4^  times  in  the  total 
lengtii.  Height  about  the  same.  Tentacles  small  and  fine.  Eye 
larger  than  in  D.  CtrviSBi  (figured  by  Valenciennes),  and  the  back 
rising  evenly  from  the  muzzle  to  the  base  of  the  dorsal  fin.  About 
40  scales  on  the  lateral  line,  and  12  or  13  longitudinal  rows. 

D,  28.— -4.  9. 

Colour  silvery,  paler  below,  and  each  scale  marked  as  described : 
the  membrane  of  the  dorsal  fin  minutely  dotted,  and  all  the  fins 
slightly  tinged  with  yellow.  Length  of  only  specimen  4^n. ;  the 
dorsal  nearly  |  in.  high  in  front.     Tenasserim  provinces. 

L£UGi80US  AKJAKA.,  (B.  H.) :  X.  loterolU^  McClelland*  Te- 
nasserim. 

Nubia,  Valenciennes.  The  members  of  this  genus  are  Leu- 
018CI,  with  the  dorsal  fin  placed  far  backward  as  in  Psbilahpits, 
but  the  anal  is  short  as  in  Lbucisous  proper,  and  there  are  four 
slender  and  rigid  maxillary  filaments,  the  upper  sometimes  of  great 
length.  To  this  genus  belong  N.  sutiha,  (B.  H.),  jojia,  (ibid.), 
and  (Leucisetu)  babbatus,  Jerdon. 

N.  ALTA,  nobis,  n.  9,    Of  comparatively  large  size  and  deeper  in 

the  body  than  any  previously  described ;  but  evidently  nearly  affined 

to  N.  BABBA.TA,  (Jerdon),  and  like  it  with  82  scales  along  the  bodj 

in  7  rows  ;  each  scale  having  three  or  four  distinct  diverging  ridges. 

Upper  filaments  of  great  length,  more  than  reaching  to  the  anal  fin ; 

the  other  pair  minute.     Pectorals  reaching  to  the  ventrals. 

D.  B.—A.  7. 
Colour  ruddy,  with  a  broad  yellow  lateral  band  surmounted  by  a 

nearly  obsolete  black  streak :  gill*covers  silvery ;  and  a  black  spot 

above  the  base  of  the  pectorals  :  fins  pale  and  yellowish,  more  or  less 


I860.]  Report  an  9ome  FUhes  received  from  ike  Sitang  River,     103 

ting^  with  doflky  in  the  young.    Length  4  in.,  by  rather  more  than 
1  in.  in  depth.    Tenasserim. 

N.  ALBOLiirxATA,  nobis,  n.  «.  Both  broader  and  deeper  in  the 
body  than  N.  daivbioa,  (B.  H.),  with  the  muzzle  scarcely  upturned, 
and  a  longer  anal  fin — more  immediately  approximating  the  species 
to  PbbiIiAHPus  (as  restricted).  Upper  filaments  reaciiing  to  the 
tips  of  the  pectorals,  which  latter  do  not  reach  to  the  base  of  the 
Tentrals;  the  base  of  the  dorsal  is  scarcely  anterior  to  that  of  the 
anal ;  ventrals  somewhat  short. 

D,  9.— il.  10. 

Colour  olive*green  on  the  upper  half,  huffy- white  below,  with  a 
broadish  white  stripe  along  the  hind-half  of  tlie  body  chiefly,  narrow- 
ing anteriorly,  and  more  or  less  distinctly  bordered  ^by  a  blackish 
stripe  above  and  another  below,  the  lower  more  developed  and  becom- 
ing conspicuous  towards  the  tail.  A  fuscous  tinge  on  the  pectoral 
fins ;  the  other  fins  colourless,  or  perhaps  yellowish.  Length  2  in.  or 
less.    Tenasserim. 

Pebilahpus  TXTLTS8CKK8,  nobis,  ».  9.  A  spccies  without  cirri, 
and  deep  in  the  body,  much  resembling  in  form  the  P.  lotokula, 
(B.  H.,  ▼.  P,  peUcfpterue^  McClelland),  but  having  longer  and  more 
pointed  pectorals  reaching  nearly  to  the  anal. 

J).  10— il.  22. 

Colour  (in  spirit)  dull  fulvous,  with  a  just  perceptible  narrow  dark 
lateral  streak,  a  little  more  decided  towards  the  tail :  infra-orbital 
plates  and  gill-covers  bright  silvery :  irides  yellow.  Fins  white,  with 
a  faint  nigrescent  wash,  especially  on  the  tail ;  the  first  ray  of  the 
▼entrals  much  lengthened,  as  in  certain  affined  species.  Length  2^ 
in.    Tenasserim. 

P.  AJTFTHis,  nobis,  n.  *.  Greatly  resembles  P.  LlirsoLA.TUS,  nobis 
(J.  A.  S.  XXYII,  289) ;  but  is  a  degree  more  typical,  with  the  head 
distinctly  upturned,  and  the  anterior  base  of  the  dorsal  is  less 
forward,  being  more  nearly  parallel  with  that  of  the  ventrals.  It 
has  also  18  dorsal  and  16  anal  rays,  instead  of  12  and  14.  Markings 
obsolete  on  the  anterior  third  of  body,  but  the  medial  streak  to  base 
of  tail  very  dark,  bordered  by  a  narrow  pale  streak  above  and  by 
another  below,  and  the  dark  one  above  this,  again,  broader  than  in  P. 
LIHKOLATU8.     Length  2 1  in.     TenasaerinL 
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Pelccus  bacail/l,  (B.  U.)     Tenasseriin. 

MoLA,  nobis,  n,  g,  A  well  marked  group,  which  Dr.  Jerdon 
referred  to  Bhodeus  of  Agassiz,  founded  on  the  Cyprinu9  amarus^ 
auct.  It  is  a  form  of  Lbuciscus,  having  very  small  scales ;  the 
mouth  terminal  and  opening  upward,  with  the  lower  jaw  longer ;  no 
cirri ;  the  ejes  large,  placed  laterally  near  the  muzzle.  Form  com- 
pressed, rather  deep,  the  back  considerably  arched,  with  the  dorsal 
medial  or  nearly  so,  and  no  osseous  ray ;  dorsal  and  anal  fins  with 
few  rays.  The  lateral  line  commences  high,  proceeding  downward 
and  then  backward,  and  terminating  abruptly  about  the  middle  of 
the  body.  No  spots  or  other  markings,  beyond  a  broad  silvery  streak 
along  the  sides. 

Type  M.  Bughanaki,  nobis  ;  Cyprinus  mola,  B.  H. 

M.  ATKiNsoirir,  nobis,  n.  «.  Very  similar  to  M.  BtroHAiirAKi,  but 
attains  a  larger  size,  and  the  scales  are  conspicuously  larger  in  pro- 
portion, the  lateral  silveiy  streak  being  also  much  broader  and  leas 
defined ;  no  tinge  of  blackish  on  the  fins.  Scales  about  66  by  20 
(but  difficult  to  count). 

D.  8.— z£.  7.— P.  16.— F.  9.-0. 19. 

Length  4^  in.  by  1|  in.  deep.     Tenasserim. 

If,  B. — The  (Rhodeus)  iKDious  and  (Rh.)  magboosphaltts,  Jer- 
don (Madr.  Journ,  Lit.  So,  XV,  824),  appertain  to  this  particular 
type ;  and  the  Leuciicus  microlepis,  Blkr.  is  probably  identical  with 
M..  iCACBOGEFHALUs,  (Jerdon).  The  (Leuciseus)  HABSNauLA  and 
(L.)  H£T£LLINA  of  Valenciennes  should  also  range  in  the  same  divi- 
sion, even  if  tlie  lateral  line  be  continuous,  as  represented  in  the 
figures  of  those  species. 

Fam.  Cohitid<B.  The  Loches.  As  suggested  to  me  by  Dr.  Jerdon,  the 
species  of  the  old  genus  Cobitis  constitute  an  extensive  natural  family, 
equivalent  to  OyprinidcB,  Salmonida,  Silurida,  <&c.,  and  need  to  be 
distributed   into   various   genera.*     In   the  Histoire  des  Foissons^ 

*  Mr.  SwainsoQ  reoogniMs  Cobitidm  as  a  digtinct  family ;  but  then  he  regards 
the  Carps,  tlie  Salmons,  the  Herrings,  the  Pikes  and  the  Flying  fishes,  as 
*  subfamilies'  only  of  SaltnotUdee  !  Though  why  he  distinguished  JEkocifut  from 
ExocatiiuB  does  not  appear,  unless  to  complete  his  magio '  circle*  of  Jive;  for 
he  describes  Esox  under  Exocatina  !  In  like  manner,  he  tried  (of  course)  to 
form  a  'circle  of  five'  of  his   Cobitidm,  but  most  unsatis£M;torily»  and  with 
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M.  YaleDciennes  recognises  Cobitis  only,  with  the  addition  of  Bali- 
TOBA,  Gray,  to  which  he  refers  the  Homaloftera  of  Kuhl  and  von 
Hasselt ;  but  a  Tenasserim  species  conforms  in  type  to  the  H.  kby« 
THKOFTBBA,  K.  et  v.  H.,  and  differs  considerably  from  true  Balitoba, 
as  the  latter  differs  entirely  from  the  Platycaba  of  McClelland  (as 
originally  constituted  upon  his  Pl.  nasuta,  which,  as  we  have  seen, 
is  a  large-scaled  Cyprin).  The  ordinary  Loches  have  been  commonly 
arranged  according  to  the  presence  or  absence  of  a  moveable  forked 
spine  under  or  before  the  eye ;  but  Mr.  McClelland  divides  them 
according  to  the  shape  of  the  tail  into  Cobitis  and  Schistura,  each 
comprising  both  spined  and  spineless  species.  Tlie  series  now  to 
classify  necessitates  the  adoption  of  further  subdivisions  and  the 
admission  of  some  entirely  new  foinns. 

I. — BoTiA,  Gray  ;  founded  on  B.  gbaitdis,  Gray,  figured  in  Hard- 
wicke's  *  Illustrations  of  Indian  Zoology ;'  to  which  have  been  rightly 
added  the  (Cobitis)  asTA  and  {O.)  dabio  of  B.  Hamilton.  These 
have  more  the  form  of  ordinary  Cyprins,  and  a  strongly  forked  tail : 
the  air-vessel  as  usual  in  the  Carp  family.  We  have  now  five  species 
in  the  museum,  comprising  two  hitherto  undescribed  which  nearly 
approiimate  B.  eBABDis,  but  have  the  muzzle  less  prolonged — so 
that  the  distance  from  the  eye  to  the  muzzle  is  a  fourth  less.  All 
have  a  stout  forked  spine  under  each  eye,  of  which  the  second 
or  posterior  prong  is  much  longer  than  the  anterior;  and  their 
colours  are  bright  black  and  yellow,  with  barred  markings  on  the  fins. 

1.  B.  CfRANDis,  Gray  (nee  apud  McClelland,  0,  J,  N,  El.  II,  586). 
Of  this  we  possess  a  blanched  specimen  from  Almoreh,  presented  by 
the  late  Major  R.  Wroughton. 

2.  B.  iTEBUiiOSA,  nobis,  n.  s.  Like  B.  gbandis,  but  with  the 
face  shorter  (as  described),  and  eight  cirri  not   quite  so   strongly 

annecessary  coinage  of  ftew  names.  Thus  Botia  of  Gray  he  terms  Diacanilia^ 
retaining  two  of  J3.  Hamilton's  species  which  he  refers  to,  viz.  dabio  and  gsta. 
His  Diaeaniha  is  moreover  erroneously  stated  to  have  "  the  body  destitute  of 
scales;"  which  again  is  erroneously  asserted  of  his  CaiUhophrys^  to  which  he 
refiers  the  C.  ountxa,  B.  H.,  by  the  new  name  vittatus,  I  doubt  if  any  Loche 
is  scaleless.  The  '  circle  of  five'  completed,  of  course  a  redistribution  is  necessary 
as  often  as  any  well-marked  new  form  is  brought  to  notice,  and  especially  such 
▼ery  strongly  characterised  generic  forms  as  will  be  here  described. 
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developed.  Body  imperfectly  banded,  shewing  about  seven  irregular 
transverse  bands,  which  are  double  or  dark  only  on  their  borders  and 
more  or  less  broken  and  confluent.  Three  distinct  lines  of  spots  on 
the  dorsal,  besides  its  dusky  tip :  three  also  on  the  forked  caudal, 
besides  the  base  and  tip :  five  in  all  on  the  pectorals ;  two  on  the 
ventrals  ;  and  two  (indistinct)  on  the  anal.  Colours  black  and  gold 
in  the  recent  specimen,  as  in  the  various  affined  species  ;  the  markings 
Ibending  to  assume  the  spotted  appearance  proper  to  B.  aRAin>is, 
The  iin-rays  are  alike  in  both. 

D.  10.—^.  6.— P.  18  or  14.— F.  8.— C.  19. 

Length  of  specimen  6^  in.  Height  of  body  1  in. ;  at  base  of  tail 
nearly  f  in.     From  Dorjiling :  presented  by  the  late  Dr.  Wallich. 

8.  B.  HiSTRioiriOA,  nobis,  n.  «.  A  species  of  very  remarkable 
beauty,  similar  to  the  last  in  form  but  having  the  eight  drri  still 
less  developed.  Only  five  black  bands  on  the  body,  the  first  of  which 
encloses  the  gill-covers  and  the  third  descends  from  base  of  dorsal : 
another  crosses  the  forehead  and  eyes :  another,  again,  passes  from 
before  each  eye  to  the  cleft  of  the  mouth  ;  and  the  medial  portion  of 
the  face  is  also  black  to  the  muzzle.  The  bands  of  the  body  are 
broad  and  subregular  in  shape,  each  containing  a  pale  round  spot  at 
the  lateral  line  and  another  on  the  ridge  of  the  back.  Dorsal  fin 
with  one  broad  interrupted  black  band,  and  some  black  also  at  base. 
Pectorals,  ventrals,  and  anal,  each  with  two  black  bands ;  and  the 
caudal  also  with  two  broad  bands  and  a  black  tip  to  each  lobe.  Fia* 
rays  as  in  the  two  preceding  species ;  and  the  markings  exhibit  a 
sort  of  link  between  those  of  B.  kebuloba  and  of  B.  geta  and  B. 
SABio.    Length  4^  in.     Tenasserim. 

II. — Sykobobsus,  nobis,  n,  g.  Like  Botia,  but  more  compressed, 
with  similar  forked  tail ;  the  head  much  compressed,  small,  elongated, 
and  tapering  to  the  muzzle,  which  terminates  in  one  flat  filament 
that  ramifies  into  four ;  two  cirri  only  on  the  lower  jaw :  eyes  placed 
high,  but  laterally;  and  nostrils  midway  between  the  eyes  and 
muzzle.  A  forked  spine  anterior  to  the  eye,  of  which  the  second 
prong  is  more  developed. 

1.  S.  Bebbmobxi,  nobis,  n.  «.  (Probably  Schistura  grandie  apud 
McClelland,  from  the  Eh&sya  mountains,  0.  J.  If,  R,  II,  586.) 
Length  5^  in.,  by  1^  in.  deep  at  dorsal  fin.    Eight  distinct  lateral 
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black  bands,  the  second  of  which  proceeds  from  the  anterior  base  of 
the  dorsal  fin ;  as  seen  from  above,  there  are  three  more  anterior 
bands,  and  an  imperfect  fourth  at  the  occiput ;  these  on  the  sides  are 
broken  into  numerous  spots,  seen  also  on  the  gill-covers,  and  more  or 
less  on  the  sides  of  the  face.  Two  longitudinal  dark  bands  on  the 
occiput  unite  into  one  towards  the  muzzle.  Dorsal  fin  with  three 
series  of  black  spots,  more  or  less  well  defined  as  distinct  rows,  and 
sometimes  one  large  black  spot  towards  the  end  of  the  first  three 
nijs.  Tail  with  four  or  five  transverse  rows  of  distinct  spots,  conti- 
nuous as  a  series  of  bands  in  some  specimens.  Pectoral,  ventral,  and 
anal  fins  spotless.    A  dark  streak  from  eye  to  muzzle. 

D.  11.—^,  6.— P.  18.— F.  8.-01 17. 

Length  5i  in.,  of  which  head  to  gill*cover  is  1^  in.  Tenasserim 
provinces. 

If,  B, — The  Sehistura  grcmdis  apud  McClelland,  from  the  Kh&ya 
hills,  belongs  clearly  to  this  genus,  though  perhaps  to  a  second  species. 
^The  head  is  long,  much  compressed,  with  two  strong  prickles 
beneath  each  eye ;  mouth  narrow ;  four  short  cirri  suspended  from  a 
smgle  pedicle  on  the  snout ;  and  two  from  a  single  pedicle  at  the 
apex  of  the  lower  jaw,  and  one  at  each  comer  of  the  mouth. 
D.  10.— ui.  1-7  [?]— P.  14.— F.  9.— (7.  19. 

^  Body  and  fins  covered  with  irregular  green  spots  and  streaks 
Habitat  K^hyi  mountains." 

III. — PB08THEACA.KTHU8,  nobis,  ».  g.  Form  greatly  elongate, 
saboylindrical ;  the  head  much  lengthened,  compressed,  tapering,  with 
the  eyes  small,  placed  very  high  and  near  together,  but  laterally 
directed ;  moveable  forked  spine  situate  midway  between  the  eye  and 
muzzle,  its  posterior  prong  longer.  Two  minute  cirri  above,  and 
below  a  broad  lappet  which  tends  to  divide  into  four  rudimentary 
cirri.  Dorsal  fin  equidistant  from  the  muzzle  and  tail-tip,  its  base 
taterior  to  that  of  the  ventrals.    Tail  moderately  furcate. 

Pb.  sfsotabilib,  nobis,  n,  s.  From  twelve  to  fifteen  transverse 
black  bands  on  the  back,  and  as  many  large  black  spots  along  the 
lateral  line ;  between  them  an  irregular  longitudinal  series  of  small 
spots :  a  row  of  four  or  five  spots  along  the  profile,  and  a  row  of  smaller 
spots  on  the  cheeks.  One  row  of  small  spots  on  the  rays  of  the  dorsal 
fiu,  a  large  black  spot  towards  the  end  of  its  first  ray,  and  a  terminal 

z  2 
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series  more  or  less  distinct.  Tail  with  one  large  spot  towards  the  end  of 
each  lobe,  and  two  or  three  more  intermediate  ;  also  an  irreg^ular  row 
of  spots  towards  its  base.  Pectoral,  ventral,  and  anal  fins,  colourless 
or  nearly  so. 

D.  10.—^.  6.— P.  11.— F.  6.— a  17. 
A  very  prettily  marked  fish.     Length  5  in.,  of  which  head  to  gill- 
cover  1  io. ;  and  height  at  dorsal  \  in.     Tenasserim  provinces. 

lY. — AcAKTHOFis,  Agassiz.  The  ordinary  spined  Loches  with 
compressed  head,  of  which  the  European  A.  t^snta  is  typical. 

Of  these,  some  are  of  more  elongate  shape,  with  the  dorsal  fin 
placed  somewhat  backward  and  distinctly  posterior  to  the  ventrals  ; 
tail  rounded  more  or  less  ;  and  the  head  not  so  much  compressed  as 
in  the  others,  with  the  eyes  placed  high,  but  not  approximated  as  in 
Pbosthjsacakthus.  Such  are  Ao.  t^nia,  (L.),  and  the  Indian  Ao« 
GOKGOTA  and  Ac.  cubcuba,  (B.  H.)     Also 

Ao.  BsBDMOBEi,  nobis,  n.  9.  Of  a  pale  reddish  clay-colour,  thickly 
freckled  over  with  blackish  except  on  the  abdominal  region  ;  about  a 
dozen  larger  black  spots  along  the  lateral  line,  more  or  less  distinct 
the  dorsal  aspect  uniformly  dark  or  neai'ly  so  :  head  minutely  speckled 
bifurcate  spine  small,  with  subequal  prongs :  well  developed  cirri 
dorsal  and  caudal  minutely  speckled  throughout ;  the  anal  less  so 
and  pectorals  and  ventrals  dark-centred. 

D.  8.— .4.  6.— P.  8.— r.  6.— (7.  17. 
Length  8^  in.,  of  which  head  f  in. :  depth  of  body  ^  in.     Tenas- 
serim provinces. 

Others  have  a  shorter  body,  with  the  dorsal  in  the  middle  of  the 
entire  length  and  opposite  to  the  ventrals  ;  the  head  small  and  much 
compressed.  To  this  division  appertains  Ao.  ouktea,  (B.  H.),  which 
is  the  only  species  of  Loche  common  about  Calcutta. 

Ao.  MiOBOPoaoK,  nobis,  n.  e.  Head  and  body  very  much  com- 
pressed, the  tail  furcate,  and  cirri  minute:  posterior  prong  of  the 
bifurcate  spine  conspicuously  longer  and  stronger.  Body  pale,  blotched 
and  mottled  with  light  ashy-brown,  and  showing  a  more  or  less 
obscure  series  of  ten  transversely  oval  ashy  spots  along  the  lateral 
line,  and  a  black  one  at  base  of  tail :  each  tail-lobe  marked  with  four 
obliaue  dark  cross-bauds,  the  last  of  them  terminal :  four  transversa 
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daskj  strisB  on  the  dorsal,  not  well  defined  ;  the  lower  fins  with  one 
or  more  obacure  dark  striae,  or  merely  a  little  powdered  with  dusky. 

D.  8.—^.  6— P.  7.— F.  7.— a  16. 
Length  2^  in.,  by  i  in.  deep  at  base  of  dorsal,  and  i  in.  across  base 
of  ventrals,  the  back  much  narrower.     Tenasserim  provinces. 

Other  forms  of  spined  Loches  will  have  to  be  discriminated  ; 
amongst  which,  one  very  distinct  may  be  termed — 

V. — Pangio,  nobis,  n,  y.  Of  uniform  thickness,  elongated,  slender, 
with  the  dorsal  fin  placed  very  far  backward,  much  nearer  to  the  tail 
than  to  the  head;  the  head  short,  much  compressed  between  the 
eyes,  and  each  nostril  furnished  with  a  short  filament,  additional  to 
the  six  labial  cirri.  Anterior  prong  of  the  infra-ocular  spine  dis- 
tinctly longer. 

P.  CUTNAMOMEA :  Cohitis  pangioy  B.  13..  \   C.  cinnamomea^  McClel- 
\         land.     This  has  small  fins  and  a  round  tail ;  but  certain  Indonesian 
species  affined  to  it  have  a  forked  tail.     The  ventrals  are  well  deve- 
loped. 

YI. — Aptja,  nobis,  n.  g.  Much  like  the  last,  but  the  dorsal  placed 
still  further  backward,  and  the  ventrals  wanting  altogether.  The 
head,  and  the  fins,  smaller  than  in  Pakgio  ;  the  former  still  more 
compressed,  and  the  same  infra-ocular  forked  spine,  and  eight  cirri 
(two  of  which  are  given  off  from  the  nareal  apertures),  but  the  cirri 
are  more  minute.  The  spines  are  exceedingly  liable  to  be  overlooked. 
Dorsal  placed  at  the  commencement  of  the  last  fourth  of  the  entire 
length ;  the  anal  near  the  tail :  all  the  fins  being  small  and  narrow. 

A.  FUSOA,  nobis,  n.  «.  Of  three  specimens  of  this  curious  fish,  the 
largest  measures  2\  in.  long,  by  \  in.  deep,  and  \  in.  broad ;  head  y^^- 
in. :  from  muzzle  to  base  of  dorsal  1|  in.  The  rays  of  the  dorsal, 
anal,  and  pectoral  fins  are  difficult  to  distinguish,  but  appear  to  be 

D.  7  or  8.—^.  6.— P.  9.-0. 17. 

On  a  cursory  view,  the  dorsal,  anal,  and  pectoral  fins  might  be 
supposed  each  to  contain  two  or  three  rays  only,  these  fins  being 
remarkably  narrow*  Colour  uniform  dull  brown,  paler  below.  Te« 
nasserim. 

Had  it  not  been  for  the  total  absence  of  the  ventral  fins,  this  form 
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might  have  been  included  in  PAKeio ;  and  very  cloeely  akin  to  it, 
again,  must  be  the  Cobitis  mioboptts,  Yal.,  from  China,  in  which 
the  ventral  fins  are  minute,*-^but  this  would  appear  to  have  uo  infra- 
ocular  spine.  M.  Valenciennes,  however,  remarks  of  it — '*  La  caudale, 
arrondie,  a  deux  carenes  chamues  sur  le  dos  ou  sur  la  base  de  la 
queue,  qui  semble  augmenter  la  longaear  de  la  nageoire  ou  simuler 
line  aorte  d'  adipose."  Tliis  exactly  describes  what  is  seen  in  our 
largest  specimen  of  Apha  ititsoa;  but  in  the  others  the  ridge  is 
continuous.  0.  Mioaopus  should  constitute  another  generic  coup  ; 
and  another  again  occurs  in  the  Misgurna,  Lac6pede,  founded  on 
the  European  (C.)  FOSSiLis.t  This  last  is  akin  to  the  first  division  of 
AoANTHOPis,  but  is  still  more  elongated,  subcylindrical,  or  only  a 
little  compressed  laterally,  and  it  has  no  infra-orbital  spine,  but  an 
indication  of  the  facial  slit  that  conceals  the  spine  in  all  the  preced- 
ing. It  has  therefore  been  held  to  conduct  to  the  spineless  Loches, 
to  which,  for  the  present,  I  restrict — 

VII. — C0BITI8,  L,  Type  C.  babbatula  of  Europe.  These  never 
have  the  head  so  much  compressed  as  in  the  majority  of  Spined  Lochea, 
and  in  some  it  is  even  broader  than  the  body  :  the  latter  also  tends  in 
many  of  them  to  be  subcylindrical  rather  than  compressed.  Some, 
however,  are  moderately  compressed,  approaching  to  the  form  of 
BoTiA,  but  more  elongated;  having  also  a  large  dorsal  fin  of  many- 
rays  :  such  is — 

C.  BUBiDiPimsriB,  nobis,  n.  *.  A  fine  species,  4f  in.  long,  by  i  in. 
deep,  and  \  in.  broad ;  fully  \  in.  between  the  eyes ;  from  eye  to 
muzzle  i  in. ;  and  head  from  gill-cover  |  in. ;  the  dorsal  fin  nearly 
1  in.  along  its  base.  Six  well  developed  cirri  ;  and  a  peculiar  charac- 
ter consists  in  a  short  broad  obtuse  spine-like  process  projecting  from 
the  middle  of  the  upper  lip :  tail  somewhat  rounded.  General  colour 
olive-brown  with  a  ruddy  wash,  paler  below ;  the  fins  tinged  with 
red ;  dorsal  and  caudal  fins  transversely  rayed  with  dusky,  the  other 
fins  without  markings.    On  the  dorsal  are  four  or  five  rows  of  dark 

•  He  terms  it  *^  la  Loohe  aox  petites  yentrales." 

t  Another,  again,  perhaps,  in  certain  rather  elongated  Loches  of  China,  which 
hayeten  drrij  as  the  0.  bitoeoata  and  0.  Motobaim,  MoOlelland,  andO 
AKOUiuiOATOATA,  Cantor,  figured  by  Sir  J.  Kiohardson  in  the  Zoology  of  tk^ 
Voyage  of  the  8ulph«r. 
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spots,  on  ihe  caadal  ten  or  more  trausverse  lines.    Pectoral  iins  much 
lar^r  than  the  ventrab.    The  rays  ate — 

D.  15.—^.  6.— P.  10.— F.  7.— a  17. 
Tenasserim  provinces. 

Others  have  the  hodj  proportionally  less  deep ;  as  the  C.  biltabia, 
B.  H.  ;*  nearly  affined  to  which  ranks — 

0.  BBMizoiTATA,  nohis,  n.  s.  Four  well  developed  cirri  ahove  and 
two  below :  a  minute  spinelet  above  the  muzzle  (as  in  C.  mokocxba, 
McClelland)  :t  tail  slightly  bilobate  :  pectorals  larger  than  the  ven- 
trab :  the  dorsal  consisting  of  sixteen  rays  and  the  anal  of  six,  A 
series  of  twelve  to  fourteen  dark  transverse  dorsal  bands,  occasionally 
forked  or  confluent,  attenuating  and  curving  backward  as  they  descend 
till  they  reach  the  lateral  line,  below  which  is  a  longitudinal  row  of 
about  twelve  irregular  blackish  spots :  head  spotted  with  blackish, 
the  spots  sometimes  uniting  to  form  transverse  bands  on  the  occiput : 
a  black  spot  surrounded  with  white  at  base  of  tail  above :  lower  parts 
pale  and  spotless.  Dorsal  fin  with  four  or  five  irr^ular  rows  of  dark 
spots:  caudal  with  seven  or  eight  dark  transverse  lines.  Length 
8i  in.,  by  more  than  \  in.  deep  at  base  of  dorsal,  and  above  i  in. 
broad.    Tenasserim  provinces. 

The  great  mass  of  small  spineless  Loches  have  the  head  shorter 
anterior  to  the  eyes,  the  dorsal  fin  with  fewer  rays  (commonly  nine 
or  ten,  or  not  so  many),  and  the  tail  slightly  furcate.    The  pectorals 

*  To  C.  vwfAXU.  I  refer  a  apeoimen  from  Mitf an,  haying  12  rays  only  to  the 
donal  and  7  to  the  anal  fina ;  the  black  spots  on  the  dorsal  and  black  transyerse 
lines  to  the  oandal  being  well  defined.  Length  2|  in.  It  agrees  with  a  speci- 
xnen  from  the  Brahmaputra,  excepting  that  the  tail-markings  are  finer  and 
more  distinct. 

Another  species  from  Mltfuri,  which  agrees  in  all  else  with  Mr.  McClelland'a 
description  of  0.  movtaki,  is  in  every  respect  a  typical  COBins,  bat  has  not 
"  a  single  sub-orbital  spine  on  each  side."  The  sones  or  bands  on  the  body  vary 
in  number  and  breadth  and  in  arrangement  in  different  specimens,  and  the  dorsal 
and  caudal  fins  are  more  or  less  speckled,  in  some  much  more  so  than  in  McOlel* 
land's  figure.     Largest  specimen  8^  in. 

These  M^suri  specimens  are  in  the  private  collection  of  Major  B.  0.  Tytler. 

t  This  little  nasal  process  re-appears  in  Homoloptkba  BiLUfiATA,  nobis, 
described  in  the  sequel. 
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and  venferals  are  mosUy  nearly  equal  in  size.  This  form  is  exem- 
plified by  those  figured  by  Mr.  McClelland  in  As.  Res,  XIX,  II,  pi. 
53,  figs.  1,  3,  4,  5,  and  6,  and  also  by  the  two  Kashmirian  species 
figured  by  Heckel.     To  it  appertain — 

C.  Z05ALTEENAN8,  nobis,  n.  s.  Largest  specimen  1|  in.  long,  with 
ten  dorsal  and  six  anal  rays.  It  has  a  dark  lateral  streak,  crossed  by 
twelve  short  transverse  bands,  which  alternate  with  about  the  same 
number  of  dorsal  dark  cross-bands.  The  dorsal  fin  is  marked  with 
three  and  the  caudal  with  four  rows  of  black  spots :  the  other  fins 
being  spotless.     Teuasserim  provinces. 

C.  ciNCTiCA-iTDA.,  nobis,  «.  *.  Very  like  C.  soa-TUBIOIitea^  B.  H., 
but  with  fewer  rays  to  the  dorsal  and  anal  (viz,  seven  and  six  respec- 
tively), and  the  body  more  regularly  banded ;  shewing  about  ten 
dorsal  transverse  bands  which  are  broader  than  the  alternating  yel- 
lowish bands,  and  a  strongly  marked  black  transverse  bar  at  base  of 
tail, — also  a  dark  bar  between  the  eyes  and  mouth,  crossing  the 
muzzle.  Two  black  spots  on  base  of  dorsal,  and  above  them  a  black 
speck  on  each  ray ;  the  other  fins  without  markings.  Length  2  in. 
Tenasserim  Provinces. 

VIII. — HoMOLOPrEEA,  Kuhl  and  von  H.  asselt.  A  form  inter* 
mediate  to  the  ordinary  spineless  Loches  and  Balitoba  of  Gray. 

H.  BiLiiJEATA,  nobis,  n.  s.  Affined  to  H.  eetthborhina,  (figured 
as  Balitora  erythrorhina  by  M.  Valenciennes,)  but  with  the  Bali- 
TOBA  tendencies  less  decided.  A  minute  blunt  knob  on  the  muzzle, 
as  in  certain  species  of  restricted  Cobitis.  Nine  dorsal  and  six  anal 
rays ;  the  tail  acutely  furcate.  A  narrow  dark  line  from  muzzle  to 
eye,  continued  behind  the  eye  as  a  broad,  irregular,  and  somewhat 
zigzag  band,  set  off  laterally  with  whitish,  and  joining  its  opposite 
behind  the  dorsal  fin :  a  corresponding  but  obscure  band  below  the 
lateral  line,  little  seen  on  the  hind-half  of  the  body.  Dorsal  with  a 
large  blotch  of  black  and  one  small  posterior  spot.  Caudal  fin  also 
black,  with  the  sides  of  its  base  and  the  forking  tips  white  (or  yel- 
low?), but  the  extreme  tips  black.  Pectorals,  ventrals,  and  anal, 
blotched  with  black  :  sides  of  body  somewhat  nigrescent.  Largest 
specimen  2f  in.  long.     Tenasserim  provinces. 

Fam.  Clupeada, 
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Chat^sbus  3£Ainy[iirA ;  Clupanodon  manmina,  B.  H.  Tenasserim 
provinceB. 

Fam.  Anguillidm. 

^Anouilla.  abbacana,  McClelland.  Toung,  7  in.  long.  Tenas- 
serim. 

Fam.  SymbranchidiB, 

AiiPHif  NOUS  cucuiA,  (B.  H.)«   Tenasserim.     Mr.  Theobald. 

Fam.  JELippocampidiB, 

HiPPOOAiiPUB  MANiruLUSy  Gantor.  Tenasserim,  Mr.  O'Reilly. 
Also  Port  Blair. 

Fam.  Tetrodontidm. 

Leiosomits  gutcutia  ;  Tetraodon  eutcutia,  6.  H. :  X.  marmoratus^ 
Swainson.  Procured  at  Maulmein  by  Mr.  Theobald,  J,  A.  8.  XXIV, 
712.     Type  of  Monotreton,  Bibron. 

Gastbophtsits  lunabis;  T.  lunaris,  Guy.:  T  tepa,  B.  H.;  T. 
leiopleura,  Gray,  et  T.  spadieeus^  Bichardson,  apud  Bleeker.  Tenas- 
serim. 

Abothbok  simttlans,  Gantor :  T.  fluviatilis  apud  nos,  J.  A.  S. 
IXIV,  712.     Procured  at  Maulmein  by  Mr.  Theobald. 

Ghonbbhinos  nabitus  (P)  ;  T.  naritus  (P),  Bichardson.  Some 
small  specimens,  procured  at  Amherst  by  E.  O'Reilly,  Esq.,  accord  with 
Dr.  Gantor's  description  {J.  A.  S,  XVIII,  1365),  except  in  having 
no  dark  markings  on  the  dorsal,  anal  and  caudal  fins.  Perhaps,  there* 
fore,  an  affined  species  rather  than  the  same. 

Five  species  of  this  family  are  commonly  procurable  in  the  Galcutta 
fish-bazars ;  but  I  have  never  been  able  to  obtain  the  T.  fluyiatilis, 
B.  H.,  which  is  a  Gastbophtsus  of  J.  MilUer.*  One  approximat- 
ing it  in  appearance,  like  the  A.  bimulaks,  may  be  designated. 

Abothbok  D0BS0yiTTA.TU8,  nobis,  n,  s.  Attains  to  8  in.  long.  The 
spines  much  larger  and  more  sparsely  inserted  than  usual }  a  series  of 
about  twelve  only  occurring  on  the  dorsal  region,  from  one  pectoral  fin 
to  the  other.  Gaudal  region,  from  some  distance  anterior  to  the  dorsal 
and  anal  fins,  quite  free  from  spines.  Head  exceeding  one-fourth  of 
the  total  length.   Lateral  line  indistinct. 

*  Type  of  Dichoiomt/cferiSf  Bibron,  Rev.  et  Mag*  de  ZooL  1855,  p.  279,  which 
I  hATe  DOt  now  to  refer  to. 

2  A 
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D.  15.— J[.  13.— P.  21.— (7. 12. 

Colour  doskj  yellowish-green,  with  usually  three  distinct  pale 
bands  crossing  the  dorsal  aspect,  anterior  to  the  dorsal  fin ;  the  first 
passes  from  eye  to  eye,  terminating  near  the  hind-part  of  the  orbi^  ; 
the  second  passes  in  a  curve  from  before  the  pectorals,  and  is  some«> 
times  double ;  and  the  third  occasionally  reaches  back  as  far  as  the 
dorsal  fin,  but  is  generally  a  little  in  advance  of  it ;  the  interspaces 
of  those  pale  bands  being  infuscated  and  undivided,  but  posterior  to  the 
third  of  them  the  alternating  dasky  bands  are  broken  into  roundish 
spots  of  various  sizes,  much  as  in  Gabtbophtsub  7LTJTia.tii>I9  (as 
figured  by  Buchanan  Hamilton),  only  the  spots  run  generally  smaller ; 
but  there  are  no  bars  on  the  caudal  fin,  though  occasionally  it  is  much 
infuscated,  together  with  the  entire  lower-parts.     A  common  species. 

Gastbophtbitb  miobofthalkob,  nobis,  n.  «.  Still  commoner  than 
the  last,  but  hitherto  overlooked  from  its  general  resemblance  to  G. 
PATOCA,  (B.  H.)  It  has,  however,  a  conspicuously  smaller  eye,  a  con* 
siderable  development  of  spinelets  both  anterior  and  posterior  to  the 
pectorals  (whereas  Or,  patooa  has  generally  the  sides  quite  smooth^ 
or  at  most  and  rarely  a  very  few  spinelets  at  that  part),  and  the 
nareal  apertures  have  no  distinct  appendage  (whereas  in  G.  patoca 
they  have  a  considerable  membranous  appendage  both  before  and  be- 
hind, approximating  this  particular  species  to  Abothbok).  Again, 
the  pale  spots  of  the  upper-parts  are  generally  smaller  and  more 
numerous,  also  more  angular,  and  they  mostly  form  a  series  of  trans- 
verse stripes  on  the  sides.  Head  exceeding  two-fifths  of  the  total 
length :  the  fimbriation  of  the  lips  internally  much  developed.  Dor- 
sal  and  anal  fins  rather  falcate  ;  the  caudal  square. 

D.  12.— A.  11  or  12.— P.  16.— (7.  12. 

Colour  dark  olive-green  on  the  upper-parts,  studded  with  numerous 
greenish-silvery  spots  and  transverse  stripes,  the  latter  prevailing  on 
the  sides :  medial  third  of  body  spotless  golden ;  the  belly  white  > 
and  the  fins  more  or  less  tinged  with  bright  yellow,  Irides  orange. 
fSqually  common  with  G.  patooa,  and  attains  to  as  large  a  size,  or  to 
about  18  in.  in  length. 

Our  three  other  species,  obtainable  in  the  Calcutta  fish-bazars,  are 
Leiosoi^us  cutchtia,  GabtJkophxsxts  luitabib,  and  G.  patoca, 
(B.  H.) 
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Menih'andum  on  the  Iratoadi  Biver,  with  a  monthly  BegUter  ofite 
Bise  and  Fall  from  1856  to  1858,  and  a  measurement  of  He  mini' 
mum  discharge. — By  Lieut. -Ool.  A.  CuNvnreHAM. 


I 


UiAer  instructioni  from  Major  Phayre,  Commissioner  of  Pegu,  a 
daily  register  of  the  rise  and  fall  of  the  river  Irawadi  has  been  kept 
at  Thajetmyo,  Prome  and  Henzadah,  from  the  highest  flood  in  1856 
to  the  maxiihum  rise  in  1858.  The  results  of  these  observations  at 
Prome  and  Henzadah  are  embodied  in  the  accompanying  diagrams, 
which  show  the  actual  height  of  the  river  at  each  place  on  every 
tenth  day  tbroughout  the  period  of  observation.  The  Thayetmyo 
register  has  been  omitted,  because  the  first  twelve  months'  observa* 
tions  are  palpably  erroneous,  and  cannot  now  be  corrected,  whilst 
tbe  last  twelve  month's  observations  correspond  so  closely  with  those 
taken  at  Prome,  that  I  did  not  think  it  worth  while  to  draw  up  an- 
other diagram  for  a  single  year. 

2.  The  Irawadi  generally  attains  its  lowest  level  about  the  end 
of  March,  when  a  slight  rise  takes  place  for  a  week  or  ten  days  until 
the  middle  of  April,  after  which  time  for  about  a  month,  the  river 
becomes  stationary,  occasionally  rising  and  falling  until  the  first 
week  of  May.  This  is  the  usual  period  for  the  setting  in  of  the 
monsoon,  and  the  river  continues  steadily  to  rise,  with  but  few  checks 
imtil  August,  when  it  attains  its  maximum.  The  actual  period  at 
which  the  river  has  gained  its  greatest  height  during  the  last  three 
years  has  ranged  from  the  end  of  July  to  the  beginning  of  September. 
The  following  are  the  dates  of  maximum  at  the  three  places  of 
observation : 


■ 


1856 
1857 

1858 


Thatetmyo. 


Pbome. 


29th  July. 

10th  August. 

4th  September. 


30th  July. 
10th  August. 
5th  September. 


Heiizada.h. 


80th  July. 

11th  August. 

Ist  September. 
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3.    The  following  are  the  dates  of  minimum,  or  lowest  level : 


1856 
1867 
1858 


THA.TBTMTO. 


7th  April. 
20th  March. 


Pbome. 


10th  March. 
Slst  March. 


Henzadah. 


14th  Apr!l. 

&th  March. 

3rd  May. 


4.  I  have  no  means  of  comparing  the  monthly  rise  of  the  river 
with  the  monthly  fall  of  rain,  as  the  only  rain  registers  which  I  have 
been  able  to  procure  are  those  of  Rangoon.  The  diagrams,  however, 
show  that  an  early  setting  in  of  the  monsoon  is  accompanied  by  an 
early  rising  of  the  river.  For  instance,  there  was  no  rain  in  April 
1857,  when  the  first  great  rise  of  the  river  was  delayed  until  the 
20th  June.  During  the  present  year,  however,  there  was  a  fall  of 
more  than  six  inches  of  rain  during  April,  and  accordingly  the 
Irawadi  attained  its  first  great  rise  on  the  Ist  of  June  or  just  three 
weeks  earlier  than  in  the  previous  year. 

5.  The  diagrams  also  show,  by  the  exact  correspondence  in  time, 
as  well  as  by  the  relative  correspondence  in  quantity,  of  the  alternate 
risings  and  fallings  both  at  Prome  and  at  Henzadah,  that  the  annual 
swell  of  the  river  is  mainly  due  to  the  rain-fall  in  its  upper  course. 
Thus,  the  pulsations  of  the  river  at  Henzadah  generally  take  place 
just  one  day  later  than  at  Frome.  This  coincidence  in  the  times 
and  quantities  of  the  swell  and  fall  of  the  river  above  the  Delta  might 
have  been  inferred  from  the  narrowness  of  the  stiip  of  land  drained 
by  the  lower  Irawadi  compared  with  the  greater  breadth  drained  in 
its  upper  course. 

6.  These  diagrams  further  show  the  very  small  amount  of  rise 
that  is  due  to  melted  snow,  and  consequently  the  limited  extent  of 
the  snowy  mountain  range  drained  by  the  Irawadi.  As  this  is  a 
point  of  some  interest  with  reference  to  the  still  disputed  question 
of  the  connection  of  the  Irawadi  with  the  Tsdnpu  River  of  Tibet,  I 
DOW  give  the  details  of  the  rise  and  fall  of  the  Irawadi  for  every  ten 
days  between  the  date  of  lowest  level,  and  that  of  the  first  great  rise 
due  to  the  setting  in  of  the  Monsoon. 
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PROME. 


1857. 

Total. 

1856. 

Total. 

10th  March, 

—   00 

—  000 

21st    „ 

+   1-6 

+  1-60| 

1st  April, 

1-4 

+  0-20   31st  March. 

—   00 

nth   „ 

+  0-76 

+  0  951  nth  April. 

+    0-7 

+    0-7 

2l8t       „ 

055 

+  0-40 

21st     „ 

+    06 

+    1-3 

1st  May, 

+  410 

+  4  50 

1st  May. 

+    3-1 

+    4-4 

nth    „ 

—  4-20 

+  0  30 

nth   „ 

+    18 

+    62 

2l8t       „ 

+  8  65 

+  9-95 

2l8t       „ 

+    0-9 

+    71 

HENZADAH. 

1857. 

Total. 

1858. 

nth  March, 

—   -00 

000 

2l8t      „ 

+  1-65 

+  1-65 

Ist  April, 

—  0-65 

+  100 

nth   „ 

—  0-20 

+  0  80 

21st     „ 

—  010 

+  0-70 

Ist  May, 

+  410 

+  4-80 

nth   „ 

—  2  60 

+  2-20 

2l8t    „ 

+  4-90 

+  710 

1st  June, 

—  010 

+  700 

7.  In  all  these  registers,  it  will  he  observed  that  there  is  a  sudden 
rise  of  about  four  feet  during  the  last  ten  days  of  April.  As  this 
rise  is  succeeded  by  a  sudden  decrease,  I  would  attribute  the  swell  of 
the  river  solely  to  the  fall  of  these  heavy  bursts  of  rain  which  usual* 
ly  precede  the  steady  falls  of  the  Monsoon  rain.  The  small  amount 
of  rise  that  takes  place  before  the  setting  in  of  the  Monsoon  is  fur- 
ther proved  by  the  state  of  the  Panlang  Creek,  which,  with  a  mini- 
mum depth  of  2  feet  of  water,  is  never  open  for  steamers  drawing 
four  feet  until  the  monsoon  has  fairly  set  in. 

8.  The  abstract  of  the  registers  kept  at  Prome  and  Henzadah  is 
given  in  the  following  tables : 
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Monthly  Bise  and  Fall  of  the  Irawadi  River ^  during  the  yeart  1856, 

1857  and  1858,  in  Feet  and  Decimals. 


Pboke. 

Henzadah. 

;58. 

1856. 

1857. 

1858. 

1856. 

1857. 

18 

^~" 

+ 

2-3 

+ 

2-2 

+ 



+ 

50 

+ 

10 

+ 

January 

February 

1-4 

0-8 

1-9 

1-0 

March 

0-6 

0-2 

0-9 

1-0 

1-0 

April 

4-3 

4-4 

2-3 

3-8 

1-0 

May 

4-8 

21-0 

41 

2-2 

0-3 

18-3 

June 

140 

3-1 

24-7 

11-9 

3'7 

July 

0-5 

13-5 

3-5 

6-3 

14-6 

3-5 

August 

71 

8-4 

4-9 

8-0 

3-7 

8-8.   21 

3-4 

September 

• 

14-7 

6-5 

0-2 

8-2 

6-6 

October 

1-5 

12-2 

1-5 

120 

November 

11-2 

6-9 

11-9 

4-0 

December 

3-8 

2.5 

0-9 

40 

Annual  Rise  above  the  lowest  known  level. 


Thtetmto. 

Pbohe. 

HENZA.DAU. 

1856 
1857 
1858 

45-6 
455 

.     431 
41-7 
41-4 

36-4 
37-8 
365 

Average  rise 

4555 

4206 

86-90 

9.  The  volume  of  water  discharged  by  the  Irawadi  ia  the  dry 
Beason  is  another  subject  of  considerable  importance  towards  clearing^ 
up  the  still  disputed  question  of  the  sources  of  the  river.  The  great 
French  geographer  D'Anville  first  broached  the  opinion  that  the 
upper  course  of  the  Irawadi  was  the  Tssinpu  River  of  Tibet,  but  the 
great  English  geographer  Major  Hinnell  of  the  Bengal  Engineers 
identified  the  Ts&npu  with  the  upper  course  of  the  Brahmaputra 
Biver.  The  former  opinion  was  adopted  by  Klaproth,  Dalrymple, 
and  Griffith.  The  latter  opinion  bj  Wilcox,  whose  adventurous 
journey  across  the  Khamti  mountains  to  the  upper  valley  of  the 
Irawadi  has  all  but  finally  established  that  the  sources  of  the  Irawadi 
could  not  be  far  to  the  north  of  latitude  27^  26',  the  point  where  he 
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struck  the  river.  The  fact  that  the  Irawadi  was  then  only  8*0  yards 
broad  and  fordable,  is  absolutely  conclusive  regarding  the  small 
volume  of  its  water,  and  should  I  think  be  equally  so  regarding  the 
near  vicinity  of  its  source. 

10.  The  minimum  discharge  of  the  Irawadi  is  differently  stated  by 
the  only  two  observers  who  have  yet  published  their  measurements. 
On  25th  April,  1853,  Dr.  McClelland  found  the  breadth  of  the 
river  at  Prome  to  be  8,630  feet  with  a  mean  depth  of  12*7083  feet, 
giving  a  sectional  area  of  46,131*129  square  feet.  The  velocity  of 
the  current  was  l-f^  miles  per  hour,  or  2'8666  feet  per  second.  Dr. 
McClelland  calls  this  the  "  mean  speed."  This  measurement  refers 
to  the  surface  velocity  and  not  to  the  average  velocity  of  the  mass, 
to  obtain  which  he  multiplies  the  above  mean  speed  by  08,  and 
makes  the  discharge  105,794  cubic  feet  per  second.  But  the  for- 
mula for  obtaining  the  average  velocity  of  the  mass  which  is  given 
by  Cape,  and  by  Jackson,  the  Secretary  of  the  Boyal  Geographical 
Society,  as  determined  from  the  experiments  of  Du  Buat,  yields  a 
very   different  result.    By  this  formula  the  velocity  of  the  mass, 

M= — —  =S — v^S+'5,  where  S=the  surface  velocity  of  the 

stream.  By  using  this  formula,  the  mean  velocity  of  the  mass  of 
water  is  reduced  to  1*67352  foot  per  second,  which  yields  a  discharge 
of  77,201*151  feet  per  second.  But  as  the  river  fell  fifteen  inches 
after  the  date  of  Dr.  McClelland's  measurement,  this  amount  has  to 
be  brought  still  lower  by  deducting  1'25  foot  from  the  mean  depth 
of  12*7083  feet.  This  will  cause  a  reduction  of  7592*760  cubic  feet, 
and  thus  make  the  minimum  discharge  of  the  Irawadi  in  1853  at 
Prome  69,608*391  cubic  feet. 

11.  The  other  measurement  of  the  Irawadi  was  taken  by  Mr. 
T.  Login,  at  the  head  of  the  Delta,  just  above  the  point  where  the 
Bassein  river  branches  off.  The  measurements  were  made  I  believe 
in  1855,  but  the  details  have  not  been  published.  The  result  alone 
is  given,  which  makes  the  minimum  discharge  at  the  head  of  the 
Delta  at  75,000  cubic  feet. 

12.  On  the  30th  March,  1857,  a  third  measurement  of  the  Irawadi 
was  made  at  Meaday  at  my  request,  by  Lieut.  G.  de  P.  Falconnet  of 
tho  Madras    Engineers.    This    measurement  was  conducted  with 
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great  care ;  the  mean  depth  of  the  stream  having  heen  determined  in 
thirteen  different  places,  and  the  whole  operations  repeated  five  dis- 
tinct times.  The  hreadth  of  the  stream  was  2,057  feet.  The  mean 
depth  was  21*2423  feet,  and  the  extreme  depth  29  feet,  with  a 
surface  Telocity  of  8  feet  per  second,  or  2'04545  miles  per  hour. 
From  these  data  the  sectional  area  was  43,695*411  square  feet,  and 
the  mean  velocity  of  the  mass  of  water,  calculated  by  the  formula 
before  quoted,  was  1'7679  cubic  feet  per  second.  The  discharge  on 
the  30th  March,  1857,  was  therefore  77,249097  cubic  feet.  But  as 
the  river,  according  to  the  flood  register  kept  at  Thayetmyo,  fell  ex- 
actly 1  foot  after  this  date,  a  corresponding  decrease  must  be  made 
by  deducting  1  foot  from  the  mean  depth.  This  will  cause  a  reduc- 
tion of  8,636-570  cubic  feet  and  thus  make  the  minimum  discharge 
of  the  Irawadi  in  1857  at  Meaday  73,612*437  cubic  feet. 

18.  The  results  of  these  measurements,  although  made  by  three 
different  persons,  at  three  different  places,  and  in  three  different  years, 
correspond  so  well  together,  that  I  think  we  may  place  considerable 
reliance  upon  their  accuracy.     I  repeat  them  for  comparison. 

Minimum  discharge  at  Meaday  in  1857  73,612*437  cubic  feet. 

„  at  Prome  in  1853 69,608*391         „ 

„  at  Head  of  Delta  in  1855     75,000000 

The  difference  between  the  extremes  is  only  5,400  cubic  feet,  an 
amount  which  is  within  the  limits  of  variation  of  the  low  water  level 
of  the  river,  between  a  very  dry  season,  and  an  average  one.  The  mean 
of  the  two  observations  at  Meaday  and  Prome  is  71,610  cubic  feet, 
which  I  think  may  be  taken  as  a  very  close  approximation  of  the 
usual  minimum  discharge  of  the  Irawadi  river  at  those  places.  The 
discharge  at  the  head  of  the  Delta  above  Henzadah,  as  determined 
by  Mr.  Login  at  75,000  cubic  feet,  corresponds  so  closely  with  these 
observations,  that  I  have  every  confidence  in  its  accuracy. 

14.  To  bring  these  measurements  of  the  discharge  of  the  lower 
Irawadi  to  bear  upon  the  question  of  its  sources,  we  must  compare 
the  volume  of  water  discharged  at  certain  points  with  its  area  of 
derivation,  or  extent  of  surface  drained.  This  question  has  been 
ably  discussed  by  Captain  Yule  in  his  note  on  the  sources  of  the 
Irawadi,  published  in  his  narrative  of  Major  Pliayre's  mission  to  Ava. 
In  this  note  all  available  information  on  the  subject  is  detailed  and 
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compared,  and  Captain  Yule  gives  his  decision  in  favour  of  the  lower 
estimate  of  Mr.  Login.  The  following  statements  of  ^'  the  areas 
drained  by  the  Irawadi  in  different  parts  of  its  course,  assuming  its 
sources  in  the  Khamti  mountains"  are  taken  from  Captain  Yule's 
note: 

Below  Magoung  Bi ver 6f  square  degrees. 

At  Amarapura   13^  „ 

AtProme   81  „ 

Head  of  Delta   82i  „ 

To  these  I  may  add  Moong  Ehamti  in  lat.  27^  26'  where  Wilcox 
found  the  Irawadi  only  80  yards  broad  and  fordable.  Assuming  the 
sources  in  the  Khamti  mountains  as  before,  the  area  of  drainage  will 
be  only  three  quarters  of  a  degree,  or  certainly  less  than  one  degree. 

15.  Now  taking  the  discharge  at  the  head  of  the  Delta  at  76,000 
cubic  feet,  and  the  area  of  derivation  at  32 (  degrees,  the  volume  of 
water  will  be  2,800  cubic  feet  per  square  degree  of  country  drained. 
The  discharge  at  each  of  the  above  points  will  therefore  be  as  follows : 

Moongkhamti  1,733  cubic  feet. 

Below  Magoung  Elver    13,175        „ 

At  Amarapura 81,050        „ 

AtProme 71,800        „ 

As  the  calculated  discharge  at  Frome  is  within  two  hundred  cubic 
feet  of  the  mean  discharge  obtained  by  the  actual  measurements  of 
Dr.  McClelland  and  Lieut.  Palconnet,  the  calculated  amounts  of 
discbarge  at  the  other  points  may  be  assumed  as  fair  approximations 
to  the  truth. 

16.  The  calculated  discharge  of  the  Irawadi  at  Moong  Ehamti 
must  now  be  compared  with  the  state  of  the  river  as  described  by 
Wilcox.  He  found  the  river  240  feet  broad  and  fordable :  that  is, 
the  greatest  depth  was  not  more  than  8  feet,  and  the  mean  depth 
about  2  feet.  The  sectional  area  would  therefore  be  480  feet,  which^ 
compared  with  the  above  calculated  discharge  of  1,788  cubic  feet, 
would  g^ve  the  mean  velocity  of  the  mass  of  water  at  8*61  feet 
per  second ;  which  is  equivalent  to  a  surface  velocity  of  6*125  feet  per 
second,  or  somewhat  more  than  4  miles  per  hour. 

17.  If  the  area  of  derivation  be  taken  at  one  whole  degree,  the 
discharge  at  Moong  Ehamti  will  be  2,800  cubic  feet,  or  one-third 
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more,  and  the  surface  velocity  will  be  increased  to  upwards  of  5^ 
miles  per  hour.  Even  admitting  that  the  mean  depth  may  have 
been  three  feet,  the  discharge  would  still  be  under  3,000  cubic  feet. 
But  as  a  stream  with  a  mean  depth  of  three  feet,  and  a  current  of 
5|-  miles  per  hour,  would  be  almost,  if  not  quite,  unfordable,  a  volume 
of  8,000  cubic  feet  may  be  considered  as  the  extreme  discharge  of  the 
Irawadi  at  Moong  Khamti,  consistent  with  Wilcox's  observations. 
.  18.  If  this  determination  is  correct,  and  I  do  not  see  how  its 
accuracy  can  be  diRputed,  what  has  become  of  the  Tsanpii,  the  great 
river  of  Tibet?  The  following  measurements  of  the  Brahmaputra 
and  its  tributaries  will  probably  assist  in  determining  this  point : 
On  2Qth  December,  1825.  On  29th  March,  1826. 

Dihong  (Bedford) 56,564  cubic  feet. 

Dibong        „        18,100        „ 

Joint  stream  ...     69,661  86,211 

Brahmaputra  (Wilcox) 

atSaduja   19,058  38,965 


Total  dbcharge  ...     88,722  120,176 


On  comparing  the  discharge  of  the  Dihong  with  that  of  the 
Dibong  and  Brahmaputra,  the  only  natural  way  of  accounting  for 
its  immensely  superior  volume  is  by  supposing  that  it  must  be  fed 
by  some  large  stream  from  beyond  the  Himalaya.  No  accounts  of 
Cis- Himalayan  drainage  calculated  from  the  data  supplied  by  the 
measurements  of  the  Brahmaputra  and  Dibong  would  give  a  greater 
discharge  than  20,000  or  at  most  25,000  cubic  feet.  The  question 
then  arises  whence  comes  the  other  large  volume  of  30,000  cubic 
feet  of  water,  to  which  the  onli/  obvious  reply  is  '<  from  the  Ts&np& 
Biver  of  Tibet  beyond  the  chain  of  the  Himalaya."  The  lower 
course  of  the  Ts&npii,  where  it  breaks  through  the  mountains,  is 
unknown ;  but  from  all  the  evidence  collected  by  Wilcox,  compared 
with  the  small  discharge  of  the  Irawadi,  and  with  the  large  volume 
of  the  Dihong,  the  connection  of  the  Tsanpii  and  Dihong  Rivera 
seem  to  me  to  be  as  clearly  and  satisfactorily  established  as  anj  de* 
duction  can  possibly  be  without  absolute  ocular  demonstration. 
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19.  The  last  link  of  corroborative  evidence  in  favonr  of  the  Trans- 
Himalayan  source  of  the  Dihong  is  the  greater  coldness  of  its  waters 
compared  with  those  of  the  Ganges  and  other  rivers,  for  the  know- 
ledge of  which  fact  I  am  indebted  to  Colonel  Phajre.  I  conclude 
that  the  greater  frigidity  of  the  Dihong  is  due  to  the  large  volume 
of  melted  snow  supplied  by  the  Ts&npii,  which  imparts  some  portion 
of  ite  original  coldness  to  the  waters  of  the  Dihong* 


Attempts  of  Asiatic  Sovereigns  to  establish  a  Paper  Currency. — By 

E.  B.  CowELL,  M.  A. 

The  old  motto  **  Ea  Orients  lux^'*  holds  true  in  many  departments 
of  science ;  Europe  is  no  doubt  indebted  to  Asia  for  many  an  inven- 
tion and  idea  ;  bat  if  there  be  one  science  above  others,  which  is  all 
her  own  and  where  the  Western  mind  is  utterly  unindebted  to  the 
East,  it  is  that  peculiar  discovery  of  modern  times,  Political  Economy. 
In  fact  it  is  not  under  despotisms  like  those  which  have  prevailed 
from  time  immemorial  in  the  great  nations  of  Asia,  that  such  a 
science  could  even  take  root,  much  less  bear  fruit.  And  yet  it  is 
singular,  here  and  there,  in  the  moral  and  philosophical  treatises  of 
Eastern  authors,  to  come  upon  imperfect  attempts  to  develope  some 
of  its  principles ;  and  in  the  same  way,  amid  the  bloody  annals  of 
Eastern  kings,  to  trace  an  occasional  abortive  effort  to  anticipate  the 
financial  measures  of  modern  times.  Their  very  failures,  in  fact,  are 
deeply  interesting.  They  tell  us  that  mere  physical  might  is 
powerless  in  the  moral  world  ;  that  that  magic  influence  of  national  * 
credit,  which  is  the  firmest  pillar  of  an  empire's  stability,  is  beyond 
the  tyrant's  control,  in  spite  of  his  armies. 

It  may  not  be  uninteresting  at  the  present  time  to  trace  a  series  of 
these  attempts  in  one  particular  direction, — I  refer  to  the  endeavours 
of  the  kings  of  China,  Persia  and  India  to  establish  something  like 
a  paper  currency  in  their  respective  dominions.  These  attempts  were 
made  during  the  thirteenth  and  fourteenth  centuries  ;  they  all  failed 
after  a  longer  or  shorter  period,  and  probably  from  the  same  causes. 

We  first  meet  with  the  idea  in  China.  It  is  said  that  the  plan  was 
originally  started  by  a  native  Ciiinese  monarch  of  the  Song  dynasty, 
two  centuries  before  the  Moghul  conquest  \  and  we  certainly  find  it 
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in  full  force  under  the  early  successors  of  Chenghiz  Kb  to.  After  the 
expulsion  of  the  Moghuls  in  1866,  the  founder  of  the  native  or  Ming 
dynasty  tried  to  revive  it,  but  the  attempt  appears  to  have  failed. 

We  have  the  accounts  of  two  travellers,  who  visited  China  during 
'  this  period,  to  confirm  this  account.  The  first  is  Marco  Polo  who 
resided  in  the  court  of  the  Emperor  Eublai  Khan  from  about  1274  to 
1291.  Kublai  Khan,  one  of  the  most  enlightened  of  the  Moghul  mo- 
narchs,  had  been  crowned  Great  Khan  (or  more  properly  K4-fin)  of 
Northern  China  in  1260 ;  in  1280  he  overthrew  the  Song  dynasty  in 
the  South,  and  he  reigned  over  all  China  (founding  the  Yuen  dynasty,) 
until  his  death  in  1294. 

The  second  is  the  Arabian  traveller  Ibn  Batuta,  who  visited  China 
as  ambassador  from  the  Sultan  of  Delhi,  Muhammad  Toghluk,  in 
1345,  and  seems  to  have  spent  about  a  year  there.  He  left  during 
the  troubles  which  followed  the  accession  of  the  last  of  the  Tuen  or 
Moghul  dynasty. 

Marco  Polo's  narrative  is  as  follows.* 

"With  regard  to  the  money  of  Kambalu,t  the  great  Khan  may  be 
called  a  perfect  alchemist,  for  he  makes  it  himself.  He  orders  people 
to  collect  the  bark  of  a  certain  tree,  whose  leaves  are  eaten  by  the 
worms  that  spin  silk.  The  thin  rind  between  the  bark  and  the 
interior  wood  is  taken,  and  from  it  cards  are  formed,  like  those  of 
paper,  all  black.  He  then  causes  them  to  be  cut  into  pieces,  and 
each  is  declared  worth  respectively  half  a  livre,  a  whole  one,  a  silver 
grosso  of  Venice,  and  so  on  to  the  value  of  ten  bezants.  All  these 
cards  are  stamped  with  his  seal,  and  so  many  are  fabricated  that  they 
'  would  buy  all  the  treasuries  in  the  world.  He  makes  all  his  payments 
with  them,  and  circulates  them  through  the  kingdoms  and  provinces, 
over  which  he  holds  dominion ;  and  none  dares  to  refuse  them  under 
pain  of  death.  All  the  nations  under  his  sway  receive  and  pay  this 
money  for  their  merchandise,  gold,  silver,  precious  stones,  and 
whatever  they  transport,  buy  or  sell.  The  merchant  often  brings 
to  him  goods  worth  400,000  bezants,  and  he  pays  them  all  in  these 
cards,  which  they  willingly  accept,  because  they  can  make  purchases 
^ith  them  throughout  the  whole  empire.     He  frequently  commands 

*  Murray's  transl.  p.  137.  (ch.  26.)  which  I  follow  as  more  recent  than  Man- 
den's, 
t  KhUn-b&lik  or  Fekin. 
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those  who  have  gold,  silver,  cloths  of  silk  and  gold,  or  other  precious 
commodities,  to  bring  them  to  him.  Then  he  calls  twelve  men 
skilful  in  these  matters  and  commands  them  to  look  at  the  articles 
and  fix  their  price.  Whatever  they  name  is  paid  in  these  cards, 
which  the  merchant  cordially  receives.  In  this  manner  the  great 
sire  possesses  all  the  gold,  silver,  pearls  and  precious  stones  in  his 
dominions.  When  any  of  the  cards  are  torn  or  spoiled,  the  owner 
carries  them  to  the  place  whence  they  were  issued,  and  receives  fresh 
ones,  with  a  reduction  of  3  per  cent.  If  any  man  wishes  gold  or 
silver  to  make  plates,  girdles  or  other  ornaments,  he  goes  to  the 
office,  carrying  a  sufficient  quantity  of  cards,  and  gives  them  in 
payment  for  the  quantity  he  requires.  This  is  the  reason  why  the 
Khan  has  more  treasure  than  any  other  lord  in  the  world ;  nay,  all 
the  princes  in  the  world  together  have  not  an  equal  amount." 

It  has  been  sometimes  said  that  Marco  Polo  saw  only  the  court 

* 

and  the  servile  obsequiousness  of  the  countiers ;  but  this  is  by  no 
means  the  case.  He  continually  mentions  in  the  course  of  his  travels 
the  fact  of  the  paper  currency  in  the  provinces.  Thus  in  Chap.  66, 
(ch.  49  in  Marsden)  in  his  account  of  Gyn-gui  (Chintigui  in  Mars- 
den,)  he  says,  "  they  have  no  money  except  paper,"  and  in  that  of 
Ca-cian-fu  (Pazafu  in  Marsden,)  more  than  two  months'  journey  dis- 
tant from  Cyn*gui,  "  they  are  subjects  of  the  Grand  Khan,  and  his 
paper  money  is  current  among  them."  Again  in  Chap.  60  (ch.  50 
and  51,  Marsden,)  we  have  the  same  remark  made  about  the  cities  of 
8in-gui  and  Cin-gui,  which  are  described  as  '^  full  of  merchandise  and 
arts  and  paying  a  large  revenue  to  the  sovereign."  Again  in  Chap. 
64  in  describing  the  province  of  Pau-chym,  we  have,  "  the  people  are 
artificers  and  merchants,  and  have  abundance  of  silk  ;  through  all  that 
country  the  Khan's  paper  money  is  circulated."  Beside  these,  there 
are  at  least  a  dozen  similar  allusions  in  his  travels  through  various 
parts  of  the  empire. 

There  doubtless  may  be  some  exaggeration  in  his  narrative ;  but 
the  very  fact  of  the  system's  continuance  seems  to  prove  that  it  was 
by  no  means  the  oppressive  system  which  it  appeared  to  foreigners, 
and  in  which  character  indeed  it  possessed  such  attractions  to  the 
grasping  despots  of  Persia  and  India. 

The  substance  of  Marco  Polo's  account  is  amply  confirmed  by  the 
very  similar  narrative  of  Ibn  Batuta,  who  visited  the  same  court 
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nearly  fifty  years. afberwards  and  found  the  same  system  still  pursued 
under  the  later  priuces  of  the  dynasty.  The  dynasty  was  then 
verging  to  its  fall — ^it  had  indeed  rapidly  followed  the  law  of  all 
Asiatic  dynasties — what  Gibbon  calls  "  the  unceasing  round  of  v»* 
lour,  greatness,  discord,  degeneracy  and  decay.''  Marco  Polo  had 
found  the  Moghul  power  in  all  the  youthful  vigour  of  conquest ;  Ibn 
Batdta  finds  it  a  decrepit  stock,  "  prime  nutans  casura  sub  £uro." 

The  following  is  the  Muhammadan  traveller's  account,  as  we  read 
it  in  the  edition  lately  published  at  Paris  by  MM.  Defremery  and 
Sanguinetti  (Vol.  IV.  p.  259.) 

'^  The  inhabitants  of  China  do  not  use  pieces  of  gold  or  silver  in 
their  commercial  transactions,  and  all  coins  that  come  into  the 
country  are  melted  into  ingots.  They  buy  and  sell  by  means  of 
pieces  of  paper,  each  of  which  is  as  large  as  the  palm  of  the  hand, 
and  bears  the  Sultan's  mark  or  seal.  Twenty-five  of  these  notes  are 
called  a  bilisbt,*  which  means  the  same  as  our  dfn&r*  When  any 
hody  finds  that  his  notes  are  worn  out  or  torn,  he  carries  them  to 
the  office  which  is  just  like  the  mint  with  us,  and  there  he  has 
new  ones  given  him  in  place  of  the  old.  He  has  nothing  to  pay 
for  this,  for  the  officers  who  have  the  charge  of  supplying  these  notes 
are  paid  hy  the  King.  The  management  of  the  office  is  entrusted  to 
one  of  the  principal  Amirs  of  China.  If  a  person  comes  to  the  mar- 
ket with  a  piece  of  silver  money  (dirrhem)  or  even  of  gold  (dindr)^ 
in  order  to  purchase  any  thing,  no  one  will  take  it  or  pay  him  any 
regard,  until  he  has  changed  it  for  notes,  and  then  he  can  buy  what 

he  pleases." t 

The  chief  difference  between  these  two  narratives  is  the  ahsenoe,  in 
the  latter,  of  the  heavy  seignorage  of  3  per  cent,  which  had  been 
levied  in  Marco  Polo's  time.  Dr.  Lee  in  his  translation  adds  a  sen« 
tence  to  explain  it,  "  This  is  done  without  interest, — the  profit  aris- 
ing from  their  circulation  accruing  to  the  King ;"  but  these  words 
have  not  been  kept  in  the  late  critical  recension  of  the  text. 

*  Dr.  Lee  in  his  translation  wrongly  gives  the  name  as  Shot,  reading  b^i^sktU 

instead  of  hdlUht, 

t  In  the  curious  account  of  Ibn  Batuta*8  intenriew  with  the  shckh  (iv.  p. 
275),  we  have  an  instance  of  the  currency  of  these  notes,  when  one  of  the  saint*' 
companions  gave  him  some  paper-money  (  jx^t^wc  OwmJ[^  )  and  said,  **Take 
these  for  your  hospitable  entertainment  and  depart." 
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The  Jesuit,  Du  Halde,  in  bis ''  Description  de  V  empire  de  la  Chine/' 
stfttes  that  a  few  of  the  notes  which  were  issued  under  these  early 
Chinese  kings,  are  still  in  existence,*  and  they  are  regarded  with 
superstitious  reverence.  They  are  greatly  prized  as  talismans  to 
protect  houses  from  evil,  and  it  is  held  as  an  omen  of  the  greatest 
good  fortune,  if,  in  building  a  new  house,  they  can  get  one  to  hang  to 
the  main  beam.  He  gives  a  picture  of  one  of  these  notes,  on  which 
we  find  the  word  Uehao  as  the  ourrent  name.f  The  following  is  Dii 
Halde's  translation  of  the  Chinese  inscription,  '^  La  cour  des  tresoriers 
ayant  present^  cette  reqaeste,  il  est  ordonn^  que  la  monnoje  du  papier 
ainsi  marquee  du  sceau  imperial  des  Ming,  aye  cours  et  soit  employee, 
de  m&me  que  la  monnoye  de  cuiyre.  Ceux  qui  en  feront  de  fausse, 
auront  la  teste  couple.  Celui  qui  les  aura  accusez  et  amen^z,  sera 
recompense  de  deux  cent  cinquante  Taeb.  De  plus  on  lui  donnera 
les  biens  meubles  et  immeubles  du  coupable.  Fait  a  telle  ann^e,  tel 
mois,  tel  jour  du  regno  de  Hong  vou." 

We  now  turn  to  Persia,  where  we  shall  find  a  similar  but  less  sue- 
cessful  attempt  to  have  been  made. 

In  the  dissolution  of  the  empire  which  followed  Chenghiz  Ehfin's 
death  in  1226,  and  its  division  among  his  sons,  his  grandson  Hulakii 
KhAn  turned  his  arms  to  Persia,  and  after  completing  its  conquest  by 
the  taking  of  Baghdad  and  the  overthrow  of  the  Abbaside  dynasty 
of  Caliphs,  establiiihed  himself  on  the  vacant  throne,  founding  the 
Tl-kh&ni  dynasty.  He  died  in  1261  and  was  succeeded  by  his  son 
Abakd  Khfin,  who  governed  wisely  and  consolidated  his  father's 
conquests.  But  after  his*  death,  in  1288,  a  scene  of  discord  and  con- 
fusion ensued,  until  Ky  Khdtd  succeeded  to  the  throne  in  1291.  He 
found  the  finances  in  great  disorder,  but  instead  of  attempting  to 
restore  them  by  economy,  he  plunged  into  all  kinds  of  excess,  and  left 
everything  to  a  Wazfr  who  was  himself  as  extravagant  as  his  master. 
At  length  in  1294  affairs  appear  to  have  reached  a  crisis,  and  the 
minister,  at  his  wits'  end  to  provide  for  the  current  expences  of  the 

*  There  is  an  interesting  communication  in  the  Soyal  Asiatic  Society's 
Joam.  Vol.  XITT.  on  the  private  paper  currency  now  in  use  in  some  parts  of 
China. 

t  Tsehao  is  found  in  Be  Guignes*  Chinese  Diet.,  where  it  is  explained,  "  papy- 
rus sigiUata  qu&  olim  sinenses  loco  argenti  utebontur." 
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state,  proposed  to  introdace  into  Pemia  the  scheme  of  an  inconverti- 
ble paper  currency,  which  the  branch  of  Ohenghiz  Kh&n's  family 
that  reigned  in  China,  was  then  carrying  out  with  some  snccess* 
The  eastern  historians  tell  us  that  the  minister  consulted  the  Chinese 
ambassador,  and  obtained  from  him  the  details  of  the  measure ;  but 
Sir  John  Malcolm  plausibly  suggests  that  Marco  Polo  may  very 
probably  have  had  something  to  do  with  it.  He  arrived  in  Persia 
about  this  very  time,  having  accompanied  the  train  of  a  princess, 
whom  Kublai  Kadn  had  consented  to  give  in  marriage  to  Arghdn 
Khdn.  On  their  arrival  in  1292  or  1293  they  had  found  that  monarch 
dead  and  his  successor  Ky  Kh^td  on  the  throne.  Marco  Polo  remain- 
ed in  Persia  nine  months,  residing  at  the  capital ;  and  he  reached 
Venice  in  1295. 

Whether,  however,  the  keen  Venetian  traveller  was  consulted  or 
not  on  the  scheme,  it  was  resolved  by  the  king  and  his  minister  that 
the  attempt  should  be  made.  It  proved,  as  we  shall  see,  a  miserable 
failure,  but  the  record  of  it  remains,  forming  in  fact  the  one  cir- 
cumstance of  interest  in  Ky  Kh&td's  imbecile  reign. 

I  subjoin  the  following  account  of  the  measure  from  Mirchond's 
history.*  I  regret  that  I  cannot  present  the  contemporary  account 
of  Eashid-ud-dfn,  who  wrote  his  history,  the  Jdmi'-ut*Tuwftr(kh, 
under  Ghdzan  Khdn  (Ky  Kh&id's  successor)  and  his  son  Ulj&itd 
Khdn  ;  but  unfortunately  the  only  MS.  of  that  rare  and  interesting 
work  which  is  in  the  Society's  library,  is  incomplete,  and  this  part  of 
the  history  (which  occupies  the  first  volume  and  is  often  called  the 
Tdrikhi  Ghaz&iii)  is  missing. 

Mirchond  relates  how  the  Sultan's  Chancellor  of  the  Exchequer, 
(  ^^ji^  w^Utf  )  Sadri  Jehdn,  used  every  means  in  vain  to  meet  the 
increasing  financial  difficulties  of  the  empire.  He  tried  loans,  but 
these  only  increased  his  embarrassments ;  and  what  with  the  Sultan's 
extravagance  and  his  own,  the  treasury  became  empty,  and  he  had 
no  money  for  the  current  expenses  of  the  government.  In  the  midst 
of  these  perplexities,  an  officer  of  the  Eevenue  department,  named 

*  M.  de  Langl^s  published  a  similar  extract  from  the  Habfb-as-sijar  (written 
by  Mirohond's  son,  Khondemfr)  in  the  Memoires  de  V  Inatitut  (Literature,  &o.) 
vol.  ly.  p.  129.  Mirchond  wrote  his  history  towards  the  dose  of  the  15th 
century. 
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'IzsE-ododin  Muzaffar,  gave  him  an  account  of.  the  paper  currency  of 
China,  called  chau,  and  recommended  that  a  similar  expedient  should 
be  adopted  in  Persia.  '^ '  In  this  way/  he  said, '  the  doors  of  business 
will  again  be  opened,  and  the  wealth  of  the  country  will  return  to 
the  treasury  without  loss  or  distress  accruing  to  any  individual.' " 
The  remainder  of  the  narrative  shall  be  given  in  Md-chond's  words.* 

^  In  these  perplexing  circumstances,  the  Chancellor  of  the  Exche- 
quer went  with  Pul£d  Changs&nik,  the  ambassador  at  that  time 
from  the  emperor  of  China,  and  laid  before  the  Sultan  Izz-ud-dln's 
proposaL  Now  the  external  aspect  of  the  plan  promised  an  ample 
field  of  gain,  and  a  diminution  of  the  burdens  of  traders,  and  a 
soothing  of  the  hearts  of  the  poor, — and  Ky  Khitd  Khdn,  with  all 
promptitude,  issued  a  decree  that  throughout  his  empire  no  buying  or 
selling  should  be  conducted  by  means  of  the  current  coin,  that  men 
should  draw  the  line  of  oblivion  over  the  weaving  of  gold-embroidered 
cloth  except  for  the  especial  use  of  the  king  and  his  nobles,  and  that 
they  shotdd  abstain  from  the  manufacture  of  every  article  which 
involved  the  consumption  of  gold  or  silver ;  and  that  the  working 
in  gold  or  the  smelting  of  silver  be  left  henceforth  to  the  yellow 
cheeks  of  lovers  and  their  running  tears.  In  fine,  by  the  seductive 
instigation  of  this  monster  in  human  shape,  Izz-ud-d(n  Muzaffar, 
who  caused  his  beneficent  master  to  be  thus  implicated  in  such  an 
evil  design, — the  emperor  of  sea  and  land  appointed  certain  of  his 
nobles  to  carry  out  this  perilous  measure,  and  sent  them  into  the 
provinces  of  Iraki-Ajam  and  'Arab,  Diydrbakr,  liabf'ah,  Mayyafi&rikfn, 
Azarbijdn,  EhurdsAn,  Karoldn  and  Shir&z.  In  every  city  they  built  a 
chau-khfinah ;  and  exchangers,  writers,  and  other  treasury  officers  were 
appointed,  and  every  where  a  certain  sum  of  money  was  expended 
in  the  materials  for  the  issue.t  At  the  publication  of  this  order,  the 
different  nations  were  filled  with  astonishment  and  confusion. 

**  Now  the  form  of  the  chau  was  an  oblong  piece  of  paper,  and  cer- 
tain words  in  the  language  of  Cathay  were  written  on  it,  and  on  both 
sides  was  the  formula  of  belief,  *'  There  is  no  God  but  God,  and 
Muhammad  is  his  prophet,"  and  beneath  this  the  words  Yiranjiii 
T6ij(,  which  were  the  titles  which  the  Kaans  of  China  had  conferred 

*  See  the  Bombaj  lithographed  edition. 
t  This  is  the  reading  of  the  Society's  MS. 
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on  the  kings  of  Persia.  In  the  middle  of  the  paper  was  drawn  a 
circle,  and  starting  from  the  centre  was  written  the  value  of  the  note, 
which  varied  from  half  a  dirrhem  to  ten  dirrhems.  Certain  lines 
were  also  written  on  it,  the  suhstance  of  which  was  as  follows, — that 
the  emperor  in  the  year  693  (A.  H.)  had  issued  these  auspicious 
chaus;  that  all  who  altered  or  forged  them  should  be  summarily 
punished  with  their  wives  and  children,  and  their  property  confiscated 
to  the  treasury  ;  and  that  when  these  auspicious  notes  were  once  in 
general  circulation,  poverty  and  distress  would  vanish  from  the  people, 
vegetables  would  become  cheap,  and  rich  and  poor  would  be  eqnal. 
Certain  poets  and  able  authors  of  the  time  published  their  produc- 
tions in  praise  of  the  scheme,  to  flatter  the  king  and  the  minister ; 
this  single  couplet  is  given  as  a  specimen. 

If  the  chau  (  j\a.  )  becomes  current  in  the  world, 
The  glory  of  the  empire  will  bo  eternfd  (  (jf.^jL^  ). 

*'  Since  it  was  part  of  the  edict  that  all  who  melted  silver  or  gold  in 
their  trades,  should  cease  to  work  any  longer  therein,  and  these  men 
had  accordingly  forsaken  their  businesses,  it  was  provided,  as  a  means 
of  their  subsistence,  that  each  of  them  should  receive  a  certain  fixed 
amount  from  the  chaukh&nah.  It  was  also  ordered  that  whenever  the 
chaus  became  obliterated  by  use,  they  should  be  brought  to  the  chau- 
khdnah  and  new  given  in  exchange.  The  Persian  merchants  by  sea, 
who  traded  with  foreign  countries,*  were  to  bring,  on  the  eve  of  the 
voyage,  their  chaus  to  the  mint  and  there  receive  gold  in  exchange. 
In  fine,  in  the  month  Zti*l  ka'dah,  in  the^ear  693,  chaus  were  first 
issued  in  Tabriz ;  and  in  consequence  of  the  stringent  orders  given, 
for  two  or  three  days  people  used  them  in  buying  and  selling.  For 
an  order  had  been  issued  that  every  one  should  lose  his  head  who 
refused  to  accept  the  new  currency.  Many  of  the  inhabitants  of 
Tabriz  left  the  place  and  carried  away  their  goods  and  provisions 
from  the  bazar,  so  that  this  city,  which  is  called  the  little  Misr^ 
became  as  empty  of  people  as  a  lover's  heart  of  patience.  The  cries 
of  young  and  old  rose  to  heaven,  and  the  common  people  in  the 
Friday's  assembly  began  to  exclaim  loudly  against  the  tyrannous 

•  I  have  corrected  the  obscure  reading  of  the  Bombay  edition  to  ^^^^  ^^jl 
^i^'it  tlic  reading  of  the  Society's  MS. 
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measare  and  implore  heaven  to  send  them  aid ;  and  loud  were  their 
curses  against  Jzz-ud-din  and  those  who  were  his  partners  in  the 
scheme. 

**  At  last  with  common  consent  they  attacked  him,  and,  having  killed 
him  with  his  followers,  broke  out  into  rebellion.  All  the  movements 
of  the  caravans  were  stopped  in  that  ditttrict ;  and  robbers  and  law- 
Ie>$8  men  lay  in  wait  in  the  streets  and  gardens,  and  if  any  poor 
wretch  by  dint  of  a  hundred  stratagems  had  managed  to  get  a  little 
corn  or  a  bag  of  fruit,  they  took  it  away  from  him,  and  if  he 
attempted  to  resist,  they  said  to  him  "  take  these  '  auspicious  chaus' 
then  in  exchange.''  At  length  when  the  matter  became  really 
serious  and  the  knife,  as  it  were,  touched  the  bone,  all  the  doors  of 
business  were  closed  and  the  imperial  revenue  seemed  abolished.  The 
nobles  and  amirs  with  the  Chancellor  of  the  Exchequer  then  went  to 
the  king,  and  represented  to  him  that  the  institution  of  chaus  had 
produced  ruin  to  the  subject  and  emptiness  to  the  imperial  treasury, 
and  if  this  state  of  things  continued  many  days  longer,  the  glory 
of  the  empire  would  pass  away,  and  no  subjects  be  left  in  the  realm. 
The  Sultan,  having  heard  the  words  of  these  faithful  counsellors, 
issued  orders  for  cancelling  the  chaus,  and,  the  inhabitants  conse- 
quently returning  to  their  homes,  in  a  short  time  the  city  and  ba^sar 
of  Tabrfz  resumed  their  original  appearance." 

Short  lived,  however,  as  this  measure  appears  to  have  been,  its 
consequences  were  not  so  transitory  ;  for  it  brought  speedy  ruin  on 
the  unfortunate  monarch,  who  had  been  thus  duped  by  his  minister's 
golden  promises.  A  few  months  afterwards,  a  rebellion  is  raised  by 
the  nobles,  and  Ky  Kh&tt^,  after  a  brief  struggle,  is  dethroned  and 
put  to  death. 

But  ill-fated  as  the  measure  had  proved  in  Persia,  the  scheme  of 
transferring  all  the  gold  and  silver  of  the  kingdom  into  the  imperial 
coffers  without  the  loss  being  felt  by  the  subjects,  was  too  tempting 
to  the  ignorant  mind  of  an  oriental  despot,  to  be  at  once  abandoned. 
We  never  hear  of  it  again  in  Persia,  but  in  the  next  century  we  find 
it  attempted  in  India  by  that  strange  mixture  of  the  grandest  and 
the  basest  of  Imperial  qualities,  the  Sult&n  Muhammad  Toghluk  of 
Dehli  (1325 — 1351).  Although  in  this  case  copper,  not  paper,  was 
adopted,  still  as  Ferishta  expressly  tells  us  that  it  was  done  in  imita- 

2  c  2 
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tion  of  the  Chinese  system  of  chaut,  we  may  allow  it  to  stand  in  the 
same  series  of  attempts  with  the  foregoing. 

The  great  authority  for  these  later  pre-moghul  dynasties,  is  the 
T&rikhi  Firozshdhf  of  Zii  Barni, — ^an  edition  of  which  is  now  in  the 
press,  to  appear  in  the  Bibliotheca  Indica  under  the  auspices  of  our 
Society.  Of  Muhammad  Toghluk's  reign  he  writes  as  a  contemporary, 
and  the  following  is  his  account  of  this  remarkable  measure. 

^^6J»  vs^^j  ^^j^y  ^j  ^J/i  «J^^ir**->  c>^***>'^  e)'«i/*^  *^Sj^  *^j^  y 
o^  j\j  o**«f  ic^jj  lT^  j^  J^^^Jj^J  e^  ^^  •^^  ii>A^U 
tj  ^^^Cma  ^j  sS  ^{li\jklLj^    dJlfi  os*A  dif'j  j(   ij  (V«s^  ^^UblL*   ^  ^^'f 

•^f  i«>^  c^ir^i^lii  e)ij«>AA  ^l^li.  31  AiLL^  ^"^  tljOJI  jUst 
*^**ir^t5^    CJI^^^O^^J    terA-«(j   »^f    ^^^j\    ^j    ^^^CnJ^  ^j^ 

^jN^  iCij  i^MAi  jij  AS!u  0J,>^  ^  vi>^  ^(kUo  ^*^  jt  A^  (^1  J    «3^^«U«»  ^yo 

*^!>^  u^-rt*  3'  J  «0  c5*  lt*  ^  ^j^  ^^  J«>  (^^A)  j^j  »*H^j 

JOiDj^J    «H-J    g*^  C5^  J J^^  t*^     *2j>^    vs^Vj'    r^^-rt^    ^i>^J 

^jirjf  ^^*^3j  ^£JJ  ^j,^uii  i^^  ^s-^ji/j  "H^j^i  ^^  j^ 

U^*^    objj     Ij^^    ^    A^s^    ^jUoL.    «3u)f3lj    ^j    .Xi^jl^ 

c>y^j^   u^  *^  ^  j^y  ^  ^'«>   c;^^   t^*'^  V^   *>^  l^  j   C;^  ;^ 

»>>h^     AJla.j^    U^l^    ^M^  A^    j\     dS    ddis^     v-flJl^ijJf     ^-io^f  j(>A 

^j^    A^    Ji^  J    ^z^\    jg^l  ^     ^blsdjo   jj    U^y    cli/P    jj*^    aSIu    jl 
•  So  in  MS.  but  query  tt^U?!>^,  agents,  BircarB  P 
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^^^^««  A5I««    cjIjj,3    A*«*    («^lkL«    e)l^^  A^    ^y  I  o^t^  jl  J    ^^   ^jnjc    *^ 

*'  Another  project  of  the  Sultan's,  which  brought  ruin  upon  the 
empire,  was  his  interference  with  buying  and  selling,  and  issuing 
copper  monej.  Since  Sult&n  Muhammad  in  his  lofby  ambition  had 
conceived  the  idea  of  subduing  the  inhabited  part  of  the  world,  and 
for  this  impracticable  design  were  required  countless  followers  and 
attendants,  and  these  could  not  be  procured  without  ready  money, 
and  the  treasury  laboured  under  emptine^  in  consequence  of  the 
royal  munificence, — the  Sultdn  for  all  these  reasons  invented  his 
copper  money  ;  and  he  issued  a  decree  that  in  all  purchases  and  sales 
these  copper  coins  should  be  current  as  those  of  gold  and  silver  had 
been.  In  consequence  of  this  measure  every  Hindu's  house  became 
a  private  mint,  and  the  Hindus  of  the  various  cities  of  the  empire 
had  lakhs  and  crores  of  these  copper  pieces  coined.  With  these  they 
paid  their  tribute,  and  with  these  they  bought  horses  and  arms  and 
costly  goods  of  every  description  ;  and  the  ranas,  district  officers  and 
sircars  gained  immense  fortunes,  but  with  serious  detriment  to  the 
empire.  Nor  was  it  long  ere  the  distant  provinces  refused  to  take 
these  copper  coins  in  eichange ;  and  even  there,  where  the  king's 
edict  was  feared,  a  tanka  of  gold  rose  to  the  value  of  a  hundred 
copper  pieces.  Every  goldsmith  coined  copper  pieces  in  his  own 
house,  and  the  treasury  became  filled  with  the  coins.  At  last  the 
copper  money  became  so  depreciated  that  it  was  reckoned  only  like 
shingle  or  potsherds,  and  the  value  of  the  old  coins  from  the  exces- 
sive estimation  in  which  they  were  held,  was  increased  four  or  even 
five  fold.  When  such  ruin  everywhere  fell  upon  commerce,  and  the 
copper  tokens  became  viler  than  bricks,  and  were  of  no  use  whatever, 
SulUn  Muhammad  repealed  bis  edict,  and  issued  a  new  order,  though 
with  the  fiercest  wrath  within  his  heart,-^that  every  one  who  had 
the  copper  coin,  might  bring  it  to  the  treasury  and  exchange  it  for 
the  old  gold  money.  Forthwith  thousands  of  men  from  different 
quarters,  who  had  thousands  of  these  tokens  in  their  houses,  and 
utterly  sick  of  them  had  tossed  them  into  holes  and  corners  with 
the  potd  and  pans,  brought  them  to  the  treasury  and  received  gold 
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and  silver  money  in  exchange.*  In  such  qa  an  titles  was  the  copper 
carried  to  the  treasury  that  there  were  heaps  of  it  in  Toghlakab&d 
like  mountains,  while  immense  sums  passed  out  from  the  treasury  in 
exchange  for  it,  and  this  was  one  great  evil  which  fell  upon  the  state 
from  this  measure.  And  again  since  the  Sult&n^s  edict  had  failed  in 
bringing  the  scheme  to  pass,  and  the  copper  tokens  had  only  ab- 
sorbed a  large  portion  of  the  revenue,  the  heart  of  the  Saltan  became 
more  and  more  alienated  from  his  subjects." 

Ferishta*s  account  is  based  upon  that  of  Ztt  Bacni,  but  as  ho 
supplements  it  from  other  authorities,  it  may  not  be  uninteresting 
to  subjoin  it.  I  may  remark  that  neither  of  the  historians  gives  us 
any  date  for  this  measure ;  it  probably  took  place  in  the  middle  of 
Muhammad's  reign,  but  it  is  rather  singular  that  Ibn  Batdta,  who 
spent  some  years  in  his  court  and  has  given  copious  anecdotes  of  his 
generosity  and  tyranny,  should  have  omitted  all  mention  of  the 
project. 

"  The  history  of  the  issuing  the  copper  goldf  is  as  follows : — 
''When  the  king  desired,  like  Sekander,  to  conquer  the  seven 
regions,  and  his  pomp  and  treasury  would  not  suffice  to  meet  all  his 
demands,  in  order  to  attain  his  object,  he  invented  a  copper  currency, 
and  issued  orders  that  just  as  in  China  a  paper  gold  is  current,  so 
too  in  Hindustan  they  should  coin  copper  gold  in  the  mint,  and  make 
it  pass  current  instead  of  silver  or  gold  money,  and  employ  it  in  all 
buying  and  selling.  Now  the  Jau  ( jl^  )  of  China  is  a  piece  of  paper 
on  which  is  written  the  name  and  title  of  the  king,  and  the  people 
there  use  it  commonly  instead  of  silver  and  gold.  But  this 
measure  did  not  succeed  in  Hindustan.  The  Hindus  in  the  empire 
brought  immense  quantities  of  copper  to  the  mint  and  obtained^  in 
this  way  lakhs  and  crores  of  stamped  coins,  and  having  purchased 
goods  and  arms,  sent  them  to  foreign  countries  and  sold  them  there 
for  silver  and  gold.     The  goldsmiths  also  forged  the  royal  stamp  and 

*  I  cannot  explain  the  words  which  follow  this  {J^^3^  3  i^^i^»^j»  They 
would  seem  to  mean  "  by  sixes  and  two8,"--can  this  refer  to  the  rate  of  exchange  ? 
More  probably,  however,  they  are  the  names  of  gold  or  silver  coins. 

t  I  have  given  a  literal  version  of  the  printed  edition,  as  General  Briggs* 
translation,  generally  so  excellent,  is  here  unusually  wide  of  the  original. 

X  General  Briggs  adds  *'  by  a  bribe  to  the  officers." 
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coined  money  in  their  own  houses.  In  this  manner  after  a  time  it 
came  to  pass  that  the  distant  provinces  refused  to  take  the  copper 
money  and  opposition  hegan  to  break  out  on  every  side.  At  last 
the  discontent  gradually  spread  until  the  copper  tokens  lost  their 
estimation  even  in  the  capital  and  its  neighbourhood.  The  king 
seeing  this  state  of  things  began  to  repent  of  his  order,  and  as  there 
was  no  help  for  it,  he  issued  an  order  that  every  one  who  brought 
the  copper  coins  to  the  treasury,  might  receive  gold  and  silver  in 
exchange.  His  hope  was  that  by  this  means  perhaps  the  copper 
tokens  would  again  rise  in  general  estimation  and  maintain  their 
currency  in  commercial  transactions.  But  the  people,  who  in  despair 
had  flung  their  copper  tokens  like  stones  and  bricks  in  their  houses, 
all  rushed  to  the  treasury  and  exchanged  them  for  gold  and  silver.  In 
this  way  the  treasury  soon  became  empty,  but  the  copper  coins  had 
as  little  circulation  as  ever,  and  a  very  grievous  blow  was  given  to 
the  state."* 

I  have  thus  endeavoured  to  give  a  sketch  of  all  that  is  known 
respecting  these  three  attempts  to  introduce  a  total  change  into  the 
commercial  and  financial  ideas  of  the  Bemi*civilized  nations  of  Asia. 
Oriental  historians  alas  !  have  only  eyes  for  battles  and  court-shows, 
— ^the  condition  of  the  people  and  the  progress  of  ideas  lie  entirely 
out  of  the  range  of  their  observation ;  and  hence  all  that  we  learn 
from  them  respecting  these  schemes  is  disappointing  and  barren.  In 
two  of  the  instances  mentioned,  Persia  and  India,  the  experiment 
immediately  failed ;  for  the  circumstances  under  which  it  was  tried 
were  eminently  unpropitious  to  its  success.  The  reigning  monarchs 
were,  the  one  an  impotent,  the  other  a  furious,  tyrant ;  the  state  was 
suffering  all  the  evils  of  conquest  and  despotism ;  and  the  only  aim 
of  the  monarchs  in  introducing  the  scheme  at  all,  was  to  rob  their 
subjects  the  more  easily.  It  was  welcomed  as  a  new  engine  to  wring 
their  gains  into  the  treasury, — that  the  Sultan's  round  of  extrava* 

•  Though  not  strictly  bearing  upon  the  question,  I  cannot  refrain  from 
aUuding  to  the  history  of  the  water-carrier  who  sayed  Hamaydn's  life  at  Chonsa. 
Ho  was  rewarded  by  sitting  on  the  imperial  throne  for  half  a  day.  He  employed 
his  brief  reign  in  providing  for  his  family  and  friends ;  and  to  commemorate  it, 
he  had  his  beestie's  ikin  out  up  into  leather  rupees  which  were  gilt  and  stamped 
with  his  name  and  the  date  of  his  reign  as  sovereign  prince ! 
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ganoe  and  profligacy  might  continae  unbroken.  It  was  begun  only 
to  gratify  a  tyrant's  selfishnesa,  and  of  course  it  miserably  failed. 
But  as  far  as  we  can  tell  from  our  meagre  accounts,  it  was  much 
more  successful  in  China  ;  it  was  once  extensively  used  by  the  native 
sovereigns  ;  and  Marco  Polo  iti  his  various  travels  abundantly  proves 
that  the  royal  notes  of  the  Moghuls  had  a  wide  circulation  through 
the  different  provinces.  As  long  as  the  Moghul  dynasty  governed 
well,  the  experiment  seems  to  have  succeeded ;  and  it  certainly  lasted 
under  them  for  nearly  a  century.  We  cannot  tell  the  exact  causes  of 
its  final  failure ;  but  it  is  not  improbable  that,  as  the  Moghul  dynasty 
grew  debased,  the  effeminate  puppets  who  succeeded  to  such  great 
Kings  as  Kublai  K4&n,  under  the  guidance  of  designing  ministers, 
kept  increasing  the  issues,  in  the  vain  idea  that  it  was  an  inexhausti- 
ble source  of  revenue,  until  it  ended  in  a  revolution.  A  change  of 
dynasty  would  introduce  new  feelings — the  old  paper  currency  would 
naturally  become  associated  with  the  remembrance  of  the  later  evils, 
and  the  earlier  benefits  be  forgotten ;  and  national  hatred  would  link 
it  with  the  detested  name  of  the  expelled  Moghul  dynasty.  Under 
these  circumstances  we  need  not  be  surprised  at  the  failure  of  the 
attempt  which  the  Chinese  successors  to  the  Moghuls  made  to 
revive  it. 

I  need  not  add  to  the  length  of  this  paper,  by  subjoining  any 
detailed  remarks  on  the  wide  difference  between  the  circumstances  of 
the  present  time  and  any  of  these  three  previous  periods, — more 
especially  the  Indian  period  under  Mohammad  Toghluk.  India  mno 
and  India  then  in  every  respect  present  a  perfect  contrast.  With 
regard  to  China,  the  partial  success  of  the  plan  there  seems  highly 
encouraging;  and  every  circumstance  which  in  that  case  tended  to 
impair  public  confidence,  will  be  absent  in  the  present  time.  With 
all  those  drawbacks,  we  know  that  the  '*  tschaos"  did  circulate  far 
and  wide ;  and  in  Marco  Polo*s  time  they  were  apparently  received 
with  good  will ;  and  if  this  effect  followed  under  a  semi-barbarous 
despotism  in  China,  why  should  it  not  follow  to  a  far  wider  extent 
under  a  paternal  and  civilised  government  in  India  ? 
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On  recent  Bussian  Besearches. — By  Bev.  J.  Long. 

After  searching  in  vain  among  Europeans  in  Caloutta  for  copies  of 
the  Transactions  of  the  Imperial  Academy  of  St.  Petersburgh,  I  pro- 
cured them  at  last  in  the  Library  of  a  native  friend.  It  is  to  be 
deeply  regretted  there  is  so  little  literary  and  scientific  intercourse 
between  St.  Petersburgh  and  Calcutta,  for  the  Russians  have  long 
laboured  with  great  research  in  the  investigation  of  the  literature 
and  antiquities  of  Asia  and  particularly  of  Central  Asia ;  and  with  th& 
extension  of  Bussian  power  and  influence  to  the  frontiers  of  India, 
we  may  expect  that  much  light  will  be  thrown  on  the  mental  and 
social  state  of  the  people  of  Tibet,  Bokhara,  Khorasan,  Kirghistan 
and  Ariana.  Russia  from  the  prominence  she  assigns  to  linguistic 
qualifications  among  her  functionaries,  and  from  her  position  as  a 
Semi-Asiatic  power,  seems  preeminently  marked  out  as  a  pioneer  in 
Asiatic  Science  and  Ethnology ;  the  works  she  has  already  published 
and  the  liberal  patronage  of  the  Czar  afford  bright  hopes  for  the 
ibture. 

The  Imperial  Academy  of  St.  Petersburgh  was  highly  favored  by 
Alexander  the  1st  of  Russia,  and  the  late  Emperor  shortly  after  his 
accession  attended  with  his  family  its  anniversary  and  patronised 
it  in  various  ways  by  appointing  its  members  to  oriental  and  scientific 
missions  and  making  grants  of  money  for  special  oriental  objects. 
The  Academy  has,  on  various  occasions,  encouraged  and  aided  scien- 
tific voyages  such  as  those  of  Pallas,  Gmelin  ;  though  it  has  of  late 
years  rather  helped  with  its  counsel  while  the  Imperial  Government 
liave  defrayed  the  expenses,  as  in  the  cases  of — M.  Baer  who  spent 
three  years  1853-57  investigating  the  fisheries  of  the  Caspian. — M. 
Helmersenon  geological  researches  in  Olonez. — M.  Schrenck, zoological 
and  ethnological  enquiries  in  the  countries  bordering  on  the  Amour. — 
liiddendorffs  and  Borstch's  zoological  and  botanical  researches  on  the 
coasts  of  the  sea  of  Aral. — M.  Abich  on  the  geology  of  the  Caucasus. 
— M.  StruvCy  trigonometrical  surveys  between  the  Atlantic  and 
Caspian. 

In  1856,  an  annual  prize  of  8000  roubles  was  founded  by  Count 
Ouevarof  to  be  adjudicated  by  the  Academy  for  encouraging  works 
on  Bussian  history  and  the  drama.     Previous  to  that  eight  annual 
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prizes  were  inBtituted  in  1821  called  the  Demidoff  Prizes.  In  1855, 
the  works  for  the  prize  amounted  to  twenty-five,  of  these  eight  were  on 
History,  three  on  Statistics,  two  on  Jurisprudence,  one  on  Geography, 
two  Mathematical,  one  Natural  Science,  two  Rural  Economy,  one  Me- 
dicine, four  Philology.  All  were  in  the  AfMnan  language,  indicating  a 
revulsion  from  the  old  praotioe  of  writing  in  French  and  Oerman. 
Prizes  were  in  1857  assigned  for  the  following  works — ^the  Flora  of  Lake 
Baikal — Fossil  fish  of  the  Silurian  system  near  the  Baltic — ^History 
of  Russian  legislation  to  the  time  of  Peter  the  Qreat — HoffioQan's 
tour  to  the  Northern  Uralian  mount^uns — The  Shipwrecks  and 
Burnings  in  the  Russian  navy — The  inferior  alg»  and  infusoria — Hia- 
tory  of  the  Moscow  Academy — Systematic  logic*  One  suhjeet  of  the 
prize  for  1858  was  an  historical  exposition  of  and  statistical  researches 
cm  tho  emancipation  of  the  peasantry  in  the  dijfferent  states  of 
Europe. 

In  the  department  of  Oriental  Literature  in  1857,  we  find  Monsieuf 
Dom  actively  pursuing  his  researches  on  the  Muhammadan  sources 
serving  to  a  history  of  the  people  on  the  South  Coast  of  the  Caspian; 
ha  has  published  two  volumes  of  Persian  texts  on  tlte  subject. 
Monsieur  Khanikoff  has  presented  a  memoir  of  the  Cauoaeue  and  a 
notice  of  the  journals  of  the  Pereian  traveller  Zeinel  Abidin:  valu* 
able  contributions  of  Saesanian  coins  with  dissertations  oa  their 
dates  have  been  made.  Several  members  of  the  Russian  Academy 
are  investigating  the  idiom,  history  and  literature  of  the  4fghanM.^ 
Others  are  engaged  on  Kurd  history :  Monsieur  Lereh,  a  Kurdish 
scholar,  was  sent  by  the  Academy  to  live  among  a  number  of  Kurdish 
prisoners  brought  into  the  Government  of  Smolensk  for  the  purpose  of 
learning  the  Kurdish  colloquially ;  the  Russian  Consuls  and  FunctioD^ 
aries  have  given  warm  co-operation  in  these  investigations  into  Kur^ 
dish  literature  so  important  to  a  knowledge  of  the  Iranian  race. 
Monsieur  Schiefn^  is  labouring  on  the  Buriat,  one  of  the  purest  off- 
shoots of  the  Mongolian  language  as  also  on  a  Mongolian  translatiou 
of  the  Vetdl  panehahinsatiy  whieb,  like  the  Hitopadesh,  has  hei&sk 
translated  into  many  languages. 

M.  Kunik  has  written  a  memoir  on  Russian  BxpediHons  to  the 

*  On  a  reoeat  ocoasion  while  the  Bnglish  Qovemment  subscribed  ibr  Ave 
eopiea  of  a  FoBhto  Dictionary,  the  Buisian  authorities  subsoril^ed  for  two 
hundred. 
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Oaepian  eoasU  in  the  9th  century.  M.  Brosset  has  published  a 
Dissertation  on  politieal  relations  between  Buseia  and  Georgia  since 
1586,  and  also  a  Sietonf  of  Georgia^  the  work  of  eighte^i  years' 
hard  labour.  Great  interest  is  taken  in  pointing  out  the  connection 
between  the  Zend  and  Slavonic  languages.  Wasselief  of  Kazan  ig 
engaged  in  a  series  of  researches  into  Buddhism  and  also  into  the 
Tibetan  language— while  Schiefder  in  1854  read  an  interesting  papei^ 
on  the  Ceylon,  Nepal  and  Aeam  coins  in  the  Academy  of  St.  Peters- 
burgh. 

Daring  the  year  1857  Memoirs  were  read  on  the  following  sub-- 
jects: 

The  nebuheity  of  Orion,  by  M.  Otto  Struve« 

The  Secular  perturhaiione  of  the  great  planets,  by  M.  Perevost- 
chikof. 

Beeearches  on  the  eUetieity  qf  metalSy  by  M.  Eupffer. 

The  guiekness  of  rotation  on  the  current  produced  hg  magneto^ 
electric  machines,  by  M.  Leng. 

On  simplifying  and  caressing  popularly  the  forces  of  electrieityy 
by  M.  Jacobi. 

On  isothermal  lines  in  Bussian  Maps,  by  Yesseloosky. 

Crystalised    comibinations    of  Hydrocarhures   neutores,   by    M. 
Fritzsch. 

Action  cf  azotic  acid  ifc.  ifc.  by  Ditto. 

Contributions  to  a  Geology  of  Bussia,  by  M.  Kokcharof. 

On  salt  genuine  and  its  geological  site  in  Armenian  Bussia,  by  M. 
CEbich. 

On  certain  fauna  tmd  flora  near  Lake  Aral,  by  Ditto. 

The  Geological  Map  of  the  Caucasus,  by  Ditto. 

An  inflammable  gas  in  the  Crater  of  Vesuvius  and  its  periodical 
changes,  by  Ditto. 
'  The  vegetation  of  the  Amour,  by  M.  Buprecht. 

The  flora  of  Bussia,  Umbellifera  of  Eamshatkha,  by  Ditto. 

On  Embryos  formed  without  fecundation,  by  Ditto. 

The  changes  produced  in  the  soil  cf  Novogorod  by  drainage,  by 
M.  Jezelnof. 

On  the  Hareng  fish  of  the  Caspian,  by  M.  Baer. 

The  Mtmmifera  insectivores  of  Bussia, 
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Literary  Intelliyenee, 

Mr.  F.  £.  Hall  writes  from  America,  in  a  letter  dated  Dec.  24th. 

**  You  may  not  be  aware  that  a  translation  of  the  S^ya-^iddhdnta 
18  coming  out  in  the  Journal  of  the  American  Oriental  Society.  Pari 
has  appeared ;  and  the  rest  is  ready  for  the  press  and  will  probably 
be  published  by  next  April."  The  translation  is  made  by  the  Rev. 
—  Burgess,  assisted  by  Professor  Whitney*  Mr.  Hall  elsewhere  re- 
marks, "  if  I  had  Pundit  B^pd  Deva  at  my  side,  I  think  I  could 
considerably  improve  it."  Our  learned  coadjutor  will  be  gkd  to  learn 
that  the  translation  by  his  fellow  editor,  is  in  the  press,  and  will  soon 
be  issued  in  the  Bibliotheca. 

Professor  Muller  writes  from  Oxford,  in  a  letter  dated  April  1st. 

'^  The  SirychMdhdnta,  as  you  probably  have  heard  before  now,  has 
been  edited  and  translated  (revised  by  Whitney)  in  the  Journal  of 
the  American  Oriental  Society ;  it  seems  very  carefully  done  with 
diagrams  and  notes.  Biot  has  lately  published  some  articles  in  the 
Journal  des  Savans  on  Indian  Astronomy,  reiterating  his  opinion  that 
the  Hindus  borrowed  from  the  Chinese.  Whitney  believes  it;  I 
shall  never  believe  it ;  as  little  should  I  believe  that  the  Greeks  bor« 
rowed  their  Astronon^y  from  the  Goths,  Tou  ask  me  to  mention 
some  works  which  are  wanted  for  the  Bibliotheca  Indica.  Would  \\/ 
be  possible  to  prepare  a  complete  edition  of  Kum&rila  p  He  is  a  most 
instructive  writer,  and  there  are  no  complete  MSS.  of  his  Tantra* 
virtika  in  any  library  in  Europe.  Is  the  Mahdbh&shya  ever  to  be 
continued  ?  The  plan  to  publish  t-he  Yais'eshika  Sdtras  with  com- 
mentary is  a  very  good  one.  What  could  be  done  for  the  Pur^i^as  ? 
Could  you  get  an  edition  of  the  Y&yu  Purif^a  ?  This  seems  to  be 
one  of  the  most  original*  However,  the  text  of  the  Vishnu  Pur&na 
too  would  be  acceptable.  If  you  think  it  possible  to  publish  a  col* 
lection  of  the  Upanishads,  excluding  only  the  most  modern  compil- 
ations, that  would  be  equally  useful The  Library  of  the  East  India 

House  is  to  be  removed  to  the  Board  of  Control ;  happily  it  has  been 
saved  from  being  swallowed  up  by  the  Biitish  Museum.  I  hoped  for 
a  time  we  might  have  got  all  the  MSS.  for  the  Bodleian,  but  this 
was  not  to  be Aufrecht  is  going  on  with  the  Catalogue  of  our  Sans- 
krit MSS.,  part  of  which  is  out^  but  I  do  not  know  whether  it  is  in 
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the  trade.  His  edition  of  the  U^&di  Stitras  is  very  useful  and  care- 
fuUj  edited.  There  is  not  much  doing  in  Sanskrit  on  the  Continent. 
...  I  received  the  separate  copies  of  the  Essay  on  Writing  which  was 
inserted  in  the  Journal.  Bohtlingk  has  written  an  Essay  in  answer 
to  my  hypothesis,  hut  it  contains  no  new  facts,  and  does  not  seem  to 
me  to  remove  any  of  the  difficulties  which  I  stated." 

We  have  received  during  the  present  year  two  new  parts  of  Messrs. 
Bohtlingk  and  Both's  Sanskrit  Dictionary,  which  carry  the  work 
down  to  TPH^.  It  is  seldom  that  we  can  detect  any  omissions  in 
this  excellent  work ;  hut  we  may  venture  to  notice  an  oversight  in 
the  latter  part.  Under  the  word  VH<  we  have  only  a  quotation  from 
the  Mah&hh,,  where  it  is  a  proper  name,  followed  by  the  remark, 
''  Welche  Bed.  hat  aber  das  Wort,  M^ati-M^dhava  148-8  P"  The 
learned  editors  appear  to  have  overlooked  the  fact  that  this  obscure 
word  is  a  favourite  with  Bhavabhdti.  It  occurs  in  the  M&l*Mddh.y 
p.  3.3  in  the  phrase  V^RKirnn?:  where  the  scholiast  explains  it  by 
lrf%Y  (Prof.  Wilson  translates  it  ''  possessing  names  of  note.").  In 
the  prologue  to  the  Mahfivirach.  we  have  ^8'^pBfTi:*  in  a  similar 
sense.    The  use  of  this  word  in  Mai.  M.,  p.  148,  8, 

is  by  no  means  so  infrequent  as  the  editors'  remark  would  lead  us  to 
suppose.  The  same  meaning  (as  applied  to  the  blossoms  of  the  Ka- 
damba)  occurs  in  an  earlier  part  of  this  very  play  (p.  48,  last  line)  in 
the  lines 

where  the  scholiast  explains  it  by  5V^^  ;  and  a  parallel  is  also  to  be 
found  in  the  Mah&viracharita  (Trithen's  ed.  p.  99,  17)  where  it  is 
applied  to  the  masses  of  clouds, 

C. 

•  So  the  Oalcutta  edition,  explained  by  Pandit  I&r&n^th  Tarkabaohaspati 
V^Tiilvi^rfil^in:  The  London  edition  reads  &ultily  ^'^^'. 
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ASIATIC  SOCIETY  OF  BENGAL, 

Fob  Apul,  1860. 


The  Monthly  General  Meeting  of  the  Asiatic  Society,  was  held  on 
the  4th  instant. 

A.  Grote,  Esq.,  President,  in  the  Chair. 

The  proceedings  of  the  last  Meeting  were  read  and  confirmed. 

Presentations  were  received — 

1.  From  Bajah  Kundorpeshwar  Sinha,  through  the  Collector  of 
Burdwan,  four  silver  coins. 

2.  From  the  Boyal  Academy  of  Sciences  at  Stockholm,  a  copy  of 
Sugeniea  Besa,  JELeft  6. 

3.  From  Henri  de  Saussure,  of  Geneva,  Parts  8  and  9  of  Mono- 
graphie  des  Onepes  SocidUs, 

4.  From  Major  H.  L.  Thuillier,  a  map  of  the  China  coast. 

5*  From  Captain  Jethro  Fairweather,  commanding  the  ship  Jbr- 
farshire^  a  skull  of  Delphinus  eutynome,  from  the  Bay  of  Bengal ;  a 
very  beautiful  and  perfect  specimen. 

6.  Mrs.  Edwards,  two  fishes  from  Port  Blair,  one  of  them  a  Ser^ 
ranu8  new  to  the  Museum. 

7.  Beceived  by  Banghy  D&k,  the  skin  of  a  Lagomys, 

8.  From  the  Curator,  a  fine  stuffed  specimen  of  Bupicola  sanguis 
nolenta,  Gould. 

The  following  gentlemen,  duly  proposed  at  tlie  last  Meeting,  were 
balloted  for,  and  elected  ordinary  Members. 

J.  E.  T.  Aitchison,  Esq.,  M.  D. ;  A.  E.  Dyer,  Esq. ;  H.  Braddon, 
Esq. ;  and  Alonzo  Money,  Esq.,  B.  C.  S. 

Dr.  M.  Haug,  of  Poonah,  was  also  balloted  for,  and  elected  a  cor* 
responding  member. 
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The  following  gentlemen  were  named  for  ballot  as  ordinary  members 
at  the  next  meeting. 

The  Right  Hon'ble  J.  Wilson,  proposed  by  the  President,  and 
seconded  by  Sir  Bartle  Frere. 

B.  Temple,  Esq.,  B.  C.  S.,  proposed  by  the  President,  and  seconded 
by  Col.  Strachey. 

Charles  Hobhoase,  Esq.,  B.  C.  S.,  proposed  by  the  President,  and 
Beconded  by  Dr.  Kay. 

Dr.  H.  Halleur,  Professor  of  Natural  Philosophy,  Presidency  Col- 
lege, proposed  by  Major  H.  L.  Tbuillier,  seconded  by  Mr.  Atkinson. 

Captain  Stanton,  Bengal  Engineers,  proposed  by  Col.  Baird  Smith, 
seconded  by  Mr.  Atkinson. 

Captain  Adrian  D.  Yanrenen,  late  71st  B.  N.  I.,  Revenue  Surveyor, 
Jhansie,  proposed  by  Major  Thuillier,  seconded  by  Major  Sherwill. 

Babu  Jogindra  Narain  Roy,  proposed  by  Babu  Rajendralall  Mittra 
seconded  by  the  President. 

Communications  were  received — 

1.  From  R.  B.  Chapman,  Esq.,  Under-Secretary  to  the  Qovern- 
ment  of  India,  a  copy  of  a  letter  from  the  Superintendent  of  Port 
Blair,  reporting  particulars  of  friendly  interviews  held  with  the 
aborigines  of  the  Andaman  Islands. 

2.  From  Babu  Radhanath  Sikdar,  an  abstract  of  the  Meteorological 
Observations  taken  at  the  Surveyor  General's  Office,  in  October  last. 

The  Secretaty  submitted  the  following  statement,  shewing  the 
amount  of  the  Society's  Income  derivable  from  the  payments  of 
members  for  the  last  5  years. 


No.  of 
Members. 

Amoant    of 
subns.  at 
Bb.  64. 

Amount  of  en- 
trance   fees 
at  Rs.  32. 

Total  In- 
come. 

Jan.  1,1856,  .. 

128 

8192 

416 

8G08 

Do.   1857,  .. 

181 

8884 

608 

8992 

Do.  1858,  .. 

116 

1 

7424 

192 

7616 

Do.  1859,  .. 

96 

6144 

64 

6206 
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A  paper  was  read  "  On  the  great  Flood  of  the  Indus  in  August, 
1858,"  by  Captain  Montgomerie,  Bengal  Engineers. 

On  the  motion  of  Major  Thuillier,  the  special  thanks  of  the 
meeting  were  voted  to  Captain  Montgomerie  for  his  interesting 
paper. 

The  Officiating  Librarian  submitted  the  usual  monthly  report. 

The  Library  has  received  the  following  accessions  since  the  meeting  in 
March  last. 

Presented. 

Monthly  Notices  of  the  Royal  Astronomical  Society,  Vols.  14,  16  and  17* 
^By  the  Socibty. 

Proceedings  of  the  Royal  Irish  Academy,  Parts  1  to  8  of  Vol.  7* — By 
THE  Academy. 

Monographie  des  Guepes  Sociales,  Cahier  8,  9.  Par  Henri  de  Saassure. — 
By  the  Author. 

Selections  from  the  Records  of  Government,  N.  W.  P.,  2  copies  of  Part 
33. — By  the  Government. 

A  Classified  Catalogue  of  the  Raw  Produce  of  the  Madras  Exhibition  of 
1859,  2  copies. — By  the  Government  of  India,  Home  Department. 

Report  of  the  British  Indian  Association  for  1859. — By  the  Association^ 

The  Oriental  Christian  Spectator  for  February,  1860. — By  the  Editor. 

Selections  from  the  Records  of  the  Bombay  Government,  No.  52. — Bt 
the  Government. 

Memoirs  of  the  Royal  Astronomical  Society,  Vols.  23,  25  and  26. — By 
the  Society. 

*  For  the  three  months. 
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Astrononaical  Obtenrations  made  at  the  Observatory  of  Cambridge,  By 
the  Rev.  James  Challisy  M.  A.,  F.  R.  8. — Bt  the  Obbbrvatobt. 

liagnetical  and  MeteorologlM  Observations  made  at  Toronto  in  Canada, 
Vol.  3. 

Report  of  th^  British  Association,  held  in  August,  1866. — Bt  thb  Ab- 

BOCIATION. 

The  Athenseum  for  December,  1859. — Bt  thb  Editor. 

•  

Transactions  of  the  Royal  Irish  Academy,  Vol.  23,  Part  2. — By  thb 

ACADBMT. 

The  Philosophical  Magazine,  No.  124,  for  January,  I860*-- Bt  thb 
Editobs. 

Voyage  round  the  World  of  the  Royal  Frigate  Eugene,  Part  6.— By  the 
Royal  Academy  op  Stockholm. 

Map  of  the  China  Coast.— Bt  Major  Thcillibr. 

PmrehatetL 
Annalea  dea  Sciences  Naturelles,  No.  5  of  Tome  11, 4  series. 
Conchologia  loonica,  Parts  188,  189. 
Sanskrit  Worterbuch,  Part  3. 
Revue  De  Zoologie,  No.  11, 1859. 

The  Annals  and  Magazine  of  Natural  History,  Vol.  5,  No.  25. 
Deutsches  Worterbuch,  Vol.  3. 
Comptes  Rendns,  Tome  50,  No.  1. 
Journal  Des  Savants  for  November,  1859. 
Die  Lieder  Des  Hafis,  Vol.  2,  Part  4. 
The  Literary  Gazette,  Nos.  77  to  81. 

Bevue  dea  Deux  Mondes  for  15th  December,  1859  and  let  January^  I860. 
2Noa. 
The  Westminater  Review,  No.  33,  for  January,  1860. 


Fob  Mat,  1860. 

The  Monthly  General  Meeting  of  the  Asiatic  Society  was  held  on 
the  2nd  Instant. 

A.  Grote,  Esq.,  Preaident,  in  the  chair. 

The  proceedings  of  the  last  meeting  were  read  and  confirmed. 

Presentations  were  received — 

1.    From  Major  H.  L.  Thoillier,  a  few  sheets  of  the  engraved 
Indian  Atlas. 
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2.  From  the  Rev.  J.  Long,  a  copy  of  his  work  entitled  *'  The 
Indigenous  Plants  of  Bengal." 

8.  From  Baboo  Kaliprusanno  Singh  a  copy  of  Porana  Sangraha, 
part  I.  (containing  a  translation  in  Bengali  of  the  first  Book  of  the 
Mahabharata.) 

4.  From  Captain  Layard,  through  Lieatenant-Colonel  Toang, 
five  base  silver  coins. 

The  follomng  is  Captain  Layard's  account  of  them : — 

"  Berhampore,  Zrd  Aprils  1860. 
"  Mt  dbab  Toima, — The  accompanying  five  coins  were  found  by 
Assistant  Overseer  Bheemser  Singh  in  digging  the  foundations  of  the 
Post  Office  buildings  at  Kajmehal.  Tou  will  perceive  that  they 
bear  the  date,  A.  H.  1155,  and  as  I  read,  are  of  the  reign  of  Mahom* 
med  Shah,  and  were  struck  at  Moorshedabad.  They  are  of  a  very 
base  coinage,  seemingly  half  copper  and  lead. 
*'  Will  you  kindly  present  these  coins  to  the  Asiatic  Society. 

Tours  sincerely, 
(Signed)         F.  P.  Latabd." 

6.  From  J.  H.  Gumey,  Esq.,  M.  P.,  of  Catton  Hall,  Norwich, 
the  following  skeletons  in  beautiful  condition,  and  ready  mounted  :— 

YuLPXS  TULGABis,  European  Fox. 

MuBTXiiA  PVTOBius,  Pole-cat. 

MsLBB  TAXUB,  Badger. 

Phooa  titulika,  Seal. 

EBUTAGBrs  TULGABIS,  Hedgehog. 

Abtioola  amphibia,  Water  Yole. 

Labub  HABunrs,  Great  Black-backed  Gull. 

MxBeiXB  HBBGAKSBB,  Goosander. 

CoLYMBUB  ABOTiGUB,  Black-throatcd  Loon.*^ 

Fbateboula  abotioa,  Puffin. 

Also  British  skins  of  Quails,  Snipes,  and  little  Grebes,  to  compare 
with  their  Indian  representatives. 

The  special  thanks  of  the  meeting  were  voted  to  Mr.  Gumey  for 
this  valuable  addition  to  the  Society's  osteological  collection. 

6.  From  Major  G.  G.  Pearse,  Commandant,  8rd  Sikh  Irregular 
Cavalry,  a  skin  of  Hcbmatobitib  ohbela. 

Bead  the  following  letters  from  Government  in  reply  to  the  appli- 
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cation  of  the  Society  that  their  Curator,  Mr.  BIyth,  might  be  deput- 
ed as  naturalist  to  aceoDipaoy  the  China  force. 

Fbok  R.  B.  Chaphaxt,  Esq., 

To  W.  S.  Atkiksok,  Esq., 
Seey.  to  the  Ariatie  Society. 
Oouneil  Chamber,  the  7th  April,  1860. 
Sib, — ^Your  letter,  No.  88,  dated  the  27th  February  last,  containing 
the  proposal  of  the  Society  to  send  Mr.  Blyth  to  Cliina,  in  connec- 
tion with  the  Military  Expedition  now  in  course  of  being  despatched 
to  that  country,  having  been  referred  for  the  orders  of  His  Excellency 
the  GoTemor-Oeneral,  I  am  now  directed  to  transmit  a  copy  of  a  letter. 
No.  78,  dated  the  19th  ultimo  from  the  Secretary  with  His  Lordship 
on  the  proposal. 

.   I  haye  the  honor  to  be.  Sir, 

Your  most  obedt.  servant, 
(Signed,)        B.  B.  Chafmait, 

UndoT'Secy.  to  the  Qoot.  of  India. 


Fboh  C.  Bsadon,  Esq., 

Beey.  to  the  Govt,  of  India  toith  the  Oovr.'Oenh 
To  W.  Gbbt,  Esq., 

Seey.  to  the  Oovt  of  India,  JSbme  Dept.  Calcutta, 
Camp  Deenanuyger,  the  Vdth  March,  1860. 
Sib, — I  have  the  honor  to  acknowledge  the  receipt  of  your  letter. 
No.  463,  dated  8rd  Inst.,  submitting  copy  of  a  communication  from 
Mr.  W.  S.  Atkinson,  Secretary  to  the  Asiatic  Society,  containing  a 
proposal  to  send  Mr.  Blyth  to  China,  in  connection  with  the  Military 
Expedition  now  in  course  of  being  despatched  to  that  country. 

2.  In  reply  I  am  directed  to  state  that  the  Governor-General 
much  regrets  that  it  is  not  in  his  power  to  view  favorably  the  pro- 
posal contained  in  Mr.  Atkinson's  letter. 

3.  The  Government  of  India  is  aware  that  Her  Majesty's 
Government  desires  to  keep  the  Staff  Establishment  of  the  Army  in 
China  down  to  the  lowest  number. 

4.  The  Government  of  India  knows  too  that  space  on  ship-board 
will  be  very  valuable. 

5.  It  is  impossible  to  say  whether  any  base  of  operations  on  the 
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Northern  coast  will  be  taken  up,  or  whether  the  fleet  will  senre  as 
the  base ;  in  the  latter  case  Mr.  Blyth's  operalioBB  would  be  oarried 
on  only  at  a  great  disadvantage,  if  at  all. 

6.  Mr.  Blyth's  readiness  to  run  all  risks  in  the  pursuit  of  scienoe 
is  creditable  to  him ;  but  if  the  Government  of  India  send  him  to 
Chipa  the  Commander  of  the  Force  will  be  responsible  for  his  pro- 
tection and  that  of  his  Assbtants. 

7.  The  Govemor-Geueral  is  strongly  against  attaching  non- 
oombatants  to  Sir  Hope  Grants  Force  in  the  present  aspect  of  affairs. 
It  may  be  different  if  we  take  a  footing  on  the  coast ;  and  should 
this  happen,  it  may  be  a  reason  for  reconsidering  the  proposal  of  the 
Asiatic  Society.  But  until  we  see  our  way  more  clearly  as  to  the 
nature  of  the  operations  in  China,  His  Excellency  thinks  it  is  the 
duty  of  the  Government  of  India  to  add  as  little.as  possible  to  Sir 
Hope  Grant's  responsibilities  and  to  keep  his  Force  as  compact  as 


8.  The  Governor-General  has  no  knowledge  of  the  intention  of 
Her  Majesty's  Government  to  send  any  naturalist.  If  any  person  is 
so  employed  it  will  most  probably  be  the  Medical  Officer  of  one  of 
Her  Majesty's  ships,  as  has  been  done  on  some  other  occasions. 

9.  The  Governor-General  has  before  him  a  nominal  list  of  the 
Staff  of  the  French  Expedition.  His  Excellency  cannot  say  whether 
it  ia  oompletOy  but  there  is  no  sceintific  functionary  in  it. 

I  have  the  honor  to  be,  Ac., 

(Signed)    C.  U.  AiTOHsaoir. 

Bead  a  letter  from  Major  R.  C.  Tytler  expressing  his  denre  to 
withdraw  from  the  Society. 

The  following  gentlemen,  duly  proposed  at  the  last  meeting,  were 
balloted  for  and  elected  ordinary  members. 

The  Bight  Hon'ble  J.  Wilson. 

B.  Temple,  Esq.  B.  C.  S. 

Charles  Hobhouse,  Esq.  B.  C.  S. 

Dr.  H.  Halleur. 

Capt.  F.  S.  Stanton,  Bengal  Engineers. 

Capt.  Adrian  D.  Yanrenen. 

Baboo  Jogindra  Narain  Boy. 

The  following  gentlemen  were  named  for  ballot  as  ordinary  mem- 
bers at  the  next  meeting. 
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W.  Bitchie,  Esq.,  M.  A.,  Advocate  General,  proposed  bjr  Mr. 
Atkinson,  seconded  by  the  President. 

J.  G.  Thomson,  Esq.,  proposed  by  Mr.  F.  Fisk  Williams,  seconded 
by  Mr.  Atkinson. 

The  Bey.  W.  Ayerst,  Bector  of  St.  Paul's  school,  proposed  by  Mr. 
Cowell,  seconded  by  Mr.  Atkinson. 

C  J.  Campbell,  Esq.,  C.  E.,  Delhi,  proposed  by  Lieat.-Col.  H. 
Tole,  seconded  by  Gapt  0.  H.' Dickens. 

Beport  of  the  Council, 

The  Council  beg  to  submit  the  following  report  of  the  Philologi- 
cal Committee  for  the  approval  of  the  Society. 

BSPOBT. 

The  Philological  Committee  beg  to  recomm^d  to  the  Conncil 
that  the  Persian  Historical  work  entitled  Tarikhi  M^ddf  be  pub* 
lished  in  the  new  series  of  the  Bibliotheca  Indiea,  Mr.  Morley  has 
Offered  to  send  his  transcript  of  the  original,  prepared  from  several 
MSS,  for  the  Oriental  Text  Society,  but  which  he  is  willing  to  hand 
over  to  the  Asiatic  Society,  to  publish  in  their  Bibliotheca.  Indiea. 
The  work  would  occupy  about  (ovlv  fasciculi,  and  as  it  is  the  com- 
position of  Sultan  M&sd6di's  Secretary,  Abdl  Fuzl  BdihAki,  it  offers  a 
contemporary  picture  of  the  period.  For  the  importance  of  the  time 
itself,  it  will  be  sufficient  to  quote  the  following  from  Elphinstone's 
History. 

**  MkiiMVs  period  must  have  been  one  of  the  most  deserving  of 
notice  in  the  whole  course  of  the  career  of  the  Muhammadans  in 
India.  It  must  have  been  then  that  permanent  residence  in  India, 
and  habitual  intercourse  with  the  natives,  introduced  a  change  into 
the  manners  and  ways  of  the  invaders,  that  the  rudiments  of  a  new 
language  were  formed  and  a  foundation  laid  for  the  present  national 
character  of  the  Muhammadan  Indians." 

The  Committee  also  beg  to  recommend  the  publication  of  the 
Sanscrit  text  of  the  Aphorisms  of  Sandilya,  which  Dr.  Ballantyne 
baa  offered  to  edit,  with  a  native  Commentary  and  an  English  trans. 
Ifttion.  The  text  and  commentary  will  only  fill  about  one  fasciculus, 
and  the  work  itself  appears  to  be  one  on  every  account  well  deserv- 
ing of  being  included  in  the  BihUatheea  Indiea. 

The  report  was  adopted. 
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A  paper  was  read  by  E.  B.  Cowell,  Esq.,  M.  A.,  ou  the  Kirin-us- 
Sadain,  a  Persian  historical  poem,  by  Amir  Ehasrau. 

The  thanks  of  the  meeting  were  voted  to  Mr.  Cowell  for  his 
valuable  paper. 

The  Officiating  Librarian  submitted  the  usual  monthly  report. 

The  Library  has  received  the  following  accessions  since  the  meeting  in 
April  last.  , 

PreiCKted, 

Quarterly  Journal  of  the  Geological  Society,  Nos.  60  and  61. — By  thb 
Society. 

Transactions  of  the  Zoological  Society  of  London,  Vol.  lY.  Parts  4,  5 
and  6. — By  thb  Socibty. 

Proceedings  of  the  Zoological  Society  for  1856,  57,  and  58,  and  also 
parts  1,  2,  and  3  of  1859.— By  thb  Socibty. 

General  Report  of  British  India,  Vols.  1,  2  and  3.— By  thb  Bxngal 
Oovbbnmbnt. 

Maps  and  Plans  to  accompany  Government  Record,  No.  53.-7BY  thb 
Samb. 

Annual  Progress  Reports  of  the  Executive  Engineers,  No.  53. — By  thb 
Samb. 

The  Indigenous  Plants  of  Bengal. — By  thb  Author. 

Purana  Sangraha  (being  a  translation  in  Bengali  of  Mahabbarata),  Part  I. 
—By  thb  Editor. 

The  Oriental  Christian  Spectator  for  March,  1860. — By  thb  Editor. 

The  Annals  of  Indian  Administration,  Vol.  IV.  Part  1.— By  thb  Govbrn- 
MBNT  OF  India. 

A  Classified  Catalogue  of  the  Raw  Produce  of  the  Madras  Exhibition.— 
By  thb  Madras  Govbrnmbnt. 

Bibidharta  Sangraha  for  Bbadro. — By  thb  Editor. 

Guide  to  the  Gardens  of  the  Zoological  Society  of  London. — By  thb 
Society. 

Notices  of  the  Proceedings  of  the  Royal  Institution  of  Great  Britain, 
Part  IX.  November,  1858  to  July,  1859.— By  thb  Institution, 

Selections  from  the  Records  of  the  Bombay  Government,  No.  55. — By 
THE  Government. 

Journal  Asiatique,  Vols.  14  and  15  being  Nos.  55,  56. — By  the  Society. 

The  Athenieum  for  January  and  February,  1860. — By  the  Editor. 

The  Philosophical  Magazine,  for  February  and  March,  ISdO. — By  thb 
Editors. 
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Proceedings  of  the  Royal  Society  of  London,  Vol.  X.  No.  d7.-— Bt  thb 

SOCIBTT. 

Weber's  VajrasiLct  Des  A^vaghosha. — By  thb  Author. 

Journal  of  the  Statistical  Society  of  London,  Vol.  XXIIL  Part  I.— By 

THB  SOCIBTY. 

Jabrbucb,  Vol  X.  No.  3. — By  thb  Austrian  Acadbuy. 

JuynboU's  Lexicon  Geograpbicum^  Nonum  Fosciculum. — By  thb 
Author. 

A  pamphlet  entitled  "English  version  of  the  New  Taxes." — By  thb 
Bengal  Govbbnmbnt. 

A  pamphlet  entitled ''  English  rersion  of  the  New  Indian  Paper  Currency." 
— By  thb  Samb. 

Pwrehued. 

The  Annals  and  Magazine  of  Natural  History,  Vol.  5,  Nos.  26  and  27. 

The  Quarterly  Review,  No.  213  for  January,  I860. 

The  Edinburgh  Review,  No.  225,  for  June,  1860. 

Revue  des  Deux  Mondes  for  15th  January,  1st  February  and  15th  Fe- 
bruary, 3  Nos. 

Comptes  Rendos,  Tome  50.  Nos.  2,  3,  4,  5,  6^  7«  8,  9  and  10. 

The  Literary  Gazette,  Nos.  82  to  89. 

Jonrnal  des  Savants  for  December,  1859  and  January,  1860. 

The  American  Journal  of  Science  and  Arts  for  January,  I860. 

The  Natural  History  Review  for  January,  1860. 

Revue  De  Zoologie,  No.  12,  1859. 

Macnaghten's  Hindu  and  Muhammadan  Law.  Edited  by  Prof*  H.  H. 
Wilson. 

Geschichte  des  Abbasidenchalifats  in  Egypten.  YoL  I. 

Elfachri,  Von  W.  Ahlwardt. 

Annales  des  Sciences  Naturelles,  Tome  XL  No.  6. 

Sanskrit-Worterbuch,  Vol.  3. 

Conchologia  Iconica,  Part  193« 

Jules  Thonuelier's  Yendidad  Sad^* 

Sidi  Khalil's  Pr^is  de  Jurisprudence  Musulmane. 

Lea  Avadftnas»  Vols.  1»  2  and  3.— By  M.  Stanislaus  Julibn. 


Fob  Jvn,  1800. 

The  Monthly  General -Meeting  of  the  Asiatio  Society  was  held  on 
the  6th  instant. 

A.  Grote,  Esq.,  President,  in  the  chair. 
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The  proceedings  of  the  last  Meeting  were  read  and  oonfirmed. 
Presentations  were  received — 

1.  From  Major  Boarerie,  Governor-General's  Agent  at  Bhurt- 
pore,  a  meteorite  which  fell  at  a  village  ahoat  fifteen  miles  south  of 
Bhurtpore. 

2.  From  the  Government  of  India,  Home  Department,  No.  63  of 
the  Selections  from  the  Records  of  the  Bombay  Government. 

8.  From  the  Bengal  Government  No.  32,  and  Parts  I.  and  II.  of 
No.  33,  of  the  Selections  from  its  Records,  also  a  copy  of  Mr.  Allen's 
report  on  the  administration  of  the  Cossyah  and  Jynteah  TTill  Ter- 
ritory. 

4.  From  B.  Swinhoe,  Esq.,  of  H.  M.  Consulate,  Amoy,  a  large 
collection  of  Chinese  birds  and  a  few  quadrupeds,  many  of  the  former 
not  presented  to  the  Society,  but  forwarded  merely  for  inspection ; 
also  a  small  collection  of  birds  from  the  Philippine  Islands ;  and 
Imother  from  South  Africa,  comprising  several  species  new  to  the 
Society's  Museum. 

6.  From  Major  R.  G.  Tytler  of  the  late  dSth  B.  N.  I.,  a  collec- 
tion  of  sundries,  comprising  a  few  acceptable  specimens,  but  nothing 
new  to  the  Society's  Museum  excepting  a  Chinese  SyngnathtUy  evi* 
dently  taken  from  one  of  the  insect  Boxes  commonly  brought  from 
Canton. 

The  following  gentlemen,  daly  proposed  at  the  last  meeting,  were 
balloted  for  and  elected  ordinary  members. 

W.  Ritchie,  Esq.,  M.  A.,  Advocate  General. 

The  Rev.  W.  Ayerst. 

C.  J.  Campbell,  Esq. 

J.  G.  Thompson,  Esq. 

The  following  gentlemen  were  named  for  ballot  as  ordinary  mem- 
bers at  the  next  meeting. 

Rajah  Bunsput  Sinha  of  Allahabad,  proposed  by  Mr.  Atkinson 
seconded  by  the  President. 

A.  B.  Sampson,  Esq.,  Assistant  Secretary,  Department  Public 
Works,  proposed  by  Col.  Baird  Smithy  seconded  by  Dr.  Eatwell. 

W.  Grey,  Esq.,  Secretary  to  the  Government  of  India,  Home 
Department,  proposed  by  the  President,  seconded  by  Col.  Baird 
Smith. 
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J.  P.  Grant,  Egq.,  Jr.,  proposed  by  the  President,  seconded  by  Mr. 
Atkinson. 

Dr.  Simpson,  Civil  Surgeon,  proposed  by  the  President,  seconded 
by  Mr.  Atkinson. 

George  H.  M.  Batten,  Esq.,  B.  C.  S.,  proposed  by  Mr.  J.  Strachey, 
seconded  by  Dr.  T.  Thomson. 

E.  G.  Mann,  Esq.,  Rajshaye,  proposed  by  Mr.  W.  Theobald,  Jr., 
seconded  by  Mr.  J.  G.  Medlicott. 

L.  F.  Byrne,  Esq.,  C.  E.,  proposed  by  the  President  and  seconded 
by  Mr.  Leonard. 

George  Shelverton,  Esq.,  proposed  by  Col.  Waugh,  seconded  by 
Major  Thuillier. 

Syud  Ahmed  Khan,  of  Moradabad,  proposed  by  the  President,  se- 
conded by  Mr.  Cowell. 

Commanications  were  received — 

1.  From  Lord  H.  Uliclft  Browne,  Under-Secretary  to  the  Govern- 
ment of  India,  a  copy  of  a  letter  from  the  Superintendent  of  Port 
Blair,  reporting  an  attack  made  by  some  of  the  aborigines  on  Dr. 
Oamack  and  his  boat's  crew. 

2.  From  Baboo  Badhanauth  Sikdar,  Abstract  of  the  Meteorolo- 
gical Observations  taken  at  the  Surveyor  Gdneral's  Office  for  Novem- 
ber last. 

Mr.  Cowell  read  a  paper  on  **  Attempts  by  Asiatic  Monarchs  to 
introduce  a  Paper  Currency." 

The  thanks  of  the  meeting  were  given  to  Mr.  Cowell  for  his 
valuable  and  interesting  communication. 

The  Officiating  Librarian  submitted  the  usual  monthly  report. 

The  Library  has  received  the  following  accessions  since  the  meeting  in 
May  last. 

Presented. 

Denscriften  des  Kaiserlichen  Akademie  Der  Wissenschaften,  Bands  IX., 
XV.  and  XVI. — By  the  Academy. 

Det  Norske  Sprogs.— By  the  Cristiania  Society. 

Kongeriget  Norge,  3  parts. — By  the  Same. 

Undervisningsviesenets  Zilstand  i  Norge,  for  1853.— By  the  Same. 

Kongeriget  Norge  for  1867. — By  the  Same. 

Beietning,  1861— 1865.— By  the  Same. 

Piperviten  og  Ruselotbatten.— By  the  Same. 
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Chart  of  the  Northern  Coast,  Noi.  13  A,  13  B,  12  A.  D.,  12  D.— By  the 
Same, 

Aarsberetning  for  1857*— By  the  Same* 

Beretning  for  1857- — By  the  Sake. 

Udtog  af  Norges  Rigea  histoire.— By  the  Same. 

Nyt  Magazin  for  Naturvidenskabeme,  Vol.  lU,  part  2. — By  the  Same. 

General  Beretning  for  1866  and  1857* — By  the  Same. 

Journal  of  the  Royal  Asiatic  Society,  Vol.  17*  Part  2.— By  the  Society. 

Proceedings  of  the  Royal  Geographical  Society  of  London,  Vol.  IV. 
No.  1. — By  the  Society. 

The  Athenaeum  for  March,  I860.— By  the  Editor. 

Madras  Journal  of  Literature  and  Science,  April — September,  1859. — By 
the  Madras  Literary  Society. 

Jahrbuch  of  the  Austrian  Academy  for  January,  February  and  March.*— 
By  the  Academy. 

Journal  of  the  Agricultural  and  Horticultural  Society,  Vol.  XI.  Part  2nd. 

— By  the  Society. 

« 

Journal  Asiatique,  Vol.  15,  No.  57* — By  the  Society. 

Les  Adventures  de  ICamrup.<--BY  M.  Garcin  db  Tassy. 

The  Oriental  Christian  Spectator  for  April,  1860. — By  the  Editor. 

The  Oriental  Baptist  for  May  and  June. — By  the  Editor. 

The  Calcutta  Christian  Observer  for  May  and  June. — By  the  Editors. 

J.  C.  Uorbye  om  de  erratiske  Phsenomener. — By  the  Author. 

M.  Sars  on  Middelhavets  Literal- Fauna,     Parts  1   and  2. — By   the 

■ 

Author. 

Archiv  fiir  Kunde  Osterreichischer  Geschichts-Quellin,  Tol.  XX.  Parts  I 
and  2  and  Vol.  XXI.  Part  1. — By  the  Austrian  Academy. 

Notizenblatt  for  1858. — By  the  Same. 

Selections  from  Papers  on  Indigo  Cultivation,  No.  2. — By  the  British 
Indian  Association. 

Mr.  Allen's  Report  on  the  Administration  of  the  Couyah  and  Jynteah 
Hill  Territory. — By  the  Bengal  Government. 

Selections  from  the  Records  of  the  Bengal  Government,  Nos.  32  and  33 
Parts  1  and  2.~By  the  Same. 

Middeldorpf's  Fistulis  Ventriculi  Externis. — By  the  Author. 

Selections  from  the  Records  of  the  Madras  Government,  Nos.  52  and  53. 
— By  the  Madras  Government. 

Physikalske  Meddelelser. — By  the  Christiakia  Society. 

London  University  Calendar  for  1859-60. — By  the  University. 

SitKungberichte  du  Akademie  der  Wissenscbaften,  Vol.  27»  part  2, 
Vol.  30.  1^08.  16  and  17;  Vol.  31,  Nos.  18>  19  and  20;  Vol.  39,  Nos.  2X^ 
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22  and  23 ;  Vol.  33,  No».  24,  25,  26,  27,  28  and  29 ;  Vol.  34,  Nos.  1,  2,  3, 
4,  5  and  6  and  Vol.  35,  Nos.  7»  8,  and  9. — By  the  Academy. 

Sitzungsbericbte  (Philosophisch-IIistoriscbe  Classe),  Vol.  27>  Nos.  4  and 
5 ;  Vol.  28,  Nos.  6, 7  and  8 ;  Vol.  29,  Nos.  9  and  10  in  one  Vol.  and  Vol.  30, 
No.  1. — By  the  Academy. 

Ma^etischen  Beobacbtungen. — By  the  Same. 

Uniyersitetels  Budget,  1857 — 1860. — By  the  Christiania  Society. 

Tbe  Indian  Annals  of  Medical  Science,  No.  XII. — By  the  Editors. 

The  Pbilosophical  Magazine  for  April,  No.  127. — By  the  Editors. 

Furchased, 
Tbe  Annals  and  Magazine  of  Natural  History,  Vol.  5,  No.  28. 
Tbe  Westminster  Review  for  April. 
The  Edinburgh  Review  for  April. 
Revue  de  Zoologie,  Nos.  1,  2  and  3  for  I860. 
Tbe  Literary  Gazette,  Nos.  90  to  94. 
The  American  Journal  of  Science  and  Arts  for  March,  1860. 
Revue  des  Deux  Mondes  for  1st  March,  15th  March  and  Ist  April,  1860. 
Annales  des  Sciences  Naturelles,  Vol.  12,  No.  I. 
Journal  des  Savants  for  February  and  March,  1860. 
Comptes  Bendus,  Vol.  50,  Nos.  1 1  to  14. 
Conchologia  Iconia,  Part  194. 
Integration,  By  Dr.  Joseph  Petzoal,  Part  6. 
'Oqailiden-Dynastie, 

Deutsches  Worterbuch,  By  Jacob  and  W.  Grimm,  Vol.  2,  Part  7« 
Nala  und  Damayanti,  By  H.  Brockhaus. 
'Oqba  Ibn  Nafi'  eUFibri. 
Etude  La  Geographic. 
Buddhistische  Triglotte. 
Zeitscbrift,  Vol.  9. 


NOTE  BY  THE  EDITORS. 


Mr.  Freelingy  when  giving  us  a  report  on  our  Coin  Cabinet,  in  May, 
1857,  suggested  an  appeal  to  the  friends  of  the  Society  throughout 
India  in  the  foUowing  words  : 

"  In  conclusion  1  would  urge  that  all  friends  to  the  Society,  among 
whom  must  of  course  be  specially  included  all  who  themselves  feel 
any  interest  in  Indian  numismatics,  should  be  requested  to  aid  in 
every  mode  in  their  power,  so  that  the  coin  collection  may  be  placed 
in  that  rank  which  would  so  well  befit  a  Society  whose  Journal  is 
the  depository  of  the  lifelong  labours  of  James  Prinsep.'' 

He  pointed  out  that  our  collection  was  very  deficient  in  Bactrians, 
and,  though  this  department  has  been  since  greatly  enriched  by  our 
purchase  of  the  Stacy  Cabinet,  it  still  wants  many  coins  which  might 
be  supplied  from  the  Punjab  or  from  duplicates  in  private  collections. 
In  Pathans  of  Delhi  and  in  Moguls  we  have  yet  many  blanks  to 
be  supjpUed,  though  our  extreme  poverty  in  these  series  is  less  conspi- 
cuous since  the  purchase  above  mentioned. 

When  our  Cabinet  shall  have  been  properly  arranged,  a  list  of  the 
duplicates  in  our  possession  which  will  be  available  for  sale  or 
exchange  will  be  published  in  the  Journal.  We  shall  be  glad  to 
introduce  into  the  same  list  any  duplicates  in  private  collections  which 
their  owners  may  wish  to  dispose  of. 


Meteorohgteal  OhservatioM, 


XXV 


Ahstraet  of  tie  Besults  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  QeneraVs  Office,  Calcutta^ 
in  the  month  of  September,  1859. 

Latitude  22«  33'  1"  North.   Longitude  88<*  20'  34''  East. 

Feet. 
Height  of  the  Cittern  of  the  Standard  Barometer  above  the  Sea  ievel,  18.11 

Daily  Meant,  &c.  of  the  Observationt  and  of  the  Hygrometrical  elementt 

dependent  thereon. 
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.133 

83.5 

87.6 
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7.6 
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.585 
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80.6 
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.603 
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.116 
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89.8 
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9 

.544 
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.489 
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83.6 

90.4 

80.1 

10.3 

10 

.593 

.666 
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.139 

83.8 
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80.4 

9.6 

11 
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12 

.702 

.783 

.653 

.130 

84.4 

89.2 

80.8 

8.9 

13 

.693 

.755 

.625 

.130 

86.3 

91.6 

81.4 

10.2 
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17 
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The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometen  are  demed  from  the  twenty-four  hourly  obeerrations  made  daring 
the  day. 
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Ahitraet  of  the  Senllt  of  the  Hourly  Meteorolojicat  ObtervationM 

taken  at  the  Surveyor  Oeneral't  Office,  Calcutta, 

■n  the  month  of  September,  1859. 
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All  tlM  HTgrometrickl  elementt  are  ooinputed  b;  (he  Qreenwich  ConitanU. 
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Abstract  of  the  Results  of  tie  Sowly  Meteorolo^al  Observations 
taken  at  the  Surveyor  QeneraVs  Office,  Calcutta^ 
in  the  month  of  September^  1859. 

Hoarly  Means,  &o.  of  the  ObseryatloiiB  and  of  the  Hygrometrical  element! 

dependent  thereon. 
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87.2 

77.0 

10.2 

10 

.756 

.936 

.577 

.359 

85.4 

88.6 

77.5 

11.1 

11 

.745 

.922 

.567 

.355 

86.1 

90.6 

78.2 

12.4 

Koon. 

.722 

.898 

.547 

.346 

86.9 

91.6 

79.1 

12.6 

1 

.699 

.864 

.511 

.858 

87.0 

91.8 

80.6 

11.3 

.2 

.676 

.884 

.607 

.827 

86.8 

91.8 

80.6 

11.2 

8 

.654 

.824 

.482 

.842 

86.5 

92.0 

81.0 

11.0 

4 

.646 

.817 

.474 

.843 

86.5 

91.6 

80.6 

11.0 

5 

.646 

.800 

.477 

.323 

85.8 

90.0 

80.2 

9.8 

6 

.662 

.814 

.506 

.308 

84.3 

88.8 

80.1 

8.7 

7 

.677 

.843 

.685 

.808 

83.5 

87.8 

80.0 

7.8 

8 

.698 

.875 

.560 

.815 

83.0 

88.0 

80.0 

8.0 

9 

.716 

.889 

.662 

.827 

82.5 

86.4 

78.6 

7.8 

10 

.725 

.900 

.579 

.321 

82.1 

86.0 

77.7 

8.3 

11 

.714 

.888 

.654 

.334 

81.7 

85.6 

77.6 

• 

8.0 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  derived  from  the  observations  made  at  the  several  houn 
daring  the  month.  ^ 
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ilete$rohgieal  Olsertalions. 


Ahitraei  of  the  BetulU  of  the  Bourly  JUeieorological  Ohienmtume 
taken  at  the  Surveyor  OeneraVe  Office^  Calcutta, 
in  the  month  of  September,  1859. 

Hourly  Means,  &c.  of  the  Obserrations  and  of  the  Hygrometrical  elements 

dependent  thereon. — (C<miinued,J 


• 

6s 

point. 

f  Va- 
0  foot 

Zi  tmt    ** 

•    • 

« 

« 

%m 

o  *s 

«fi  V  C 

**«>.— 

Hoar. 

a 

t  a 

► 
O 

m 

"5 

(0 

Q 

•a 

i 

1 

m 

3 

.2 

Is 

t  o 

-co 

1" 

B 

3 

3^« 

a  2 

o 

0 

O 

0 

Inches. 

Troy  gra. 

Troy  gra. 

Mid- 
night. 

79.7 

8.1 

78.6 

3.2 

0.968 

10.32 

1.08 

0.91 

1 

79.6 

13 

78.6 

2.9 

.958 

.32 

0.99 

.91 

2 

79.6 

1.7 

78.7 

2.6 

.961 

.35 

.89 

.92 

8 

79.8 

1.8 

78.4 

2.7 

.952 

.25 

.92 

.92 

4 

79.0 

1.8 

78.1 

2.7 

.943 

.16 

.91 

.92 

5 

79.1 

1.5 

78.3 

2.3 

.949 

.24 

.77 

.93 

6 

79.0 

1.4 

78.3 

2.1 

.949 

.24 

.70 

.94 

7 

79.6 

1.7 

78.6 

2.6 

.968 

.82 

.89 

.92 

8 

80.4 

2.6 

79.1 

3.9 

.973 

.45 

1.37 

.88 

9 

80.8 

3.4 

79.1 

5.1 

.973 

.42 

.82 

.85 

10 

81,0 

4.4 

78.8 

6.6 

.964 

.29 

2.39 

.81 

11 

81.3 

4.8 

78.9 

7.2 

.967 

.32 

.63 

.80 

Koon. 

8X.6 

5.3 

78.9 

8.0 

.967 

.30 

.95 

.78 

1 

81.7 

5.3 

79.0 

8.0 

.970 

.33 

.96 

.78. 

2 

81.4 

5.4 

78.7 

8.1 

.961 

.24 

.  .97 

.78 

8 

81.4 

5.1 

78.8 

7.7 

.964 

.27 

.83 

.78 

4 

81.5 

5.0 

79.0 

7.5 

.970 

.33 

.77 

.79 

5 

81.3 

4.0 

,  79.3 

6.0 

.979 

.46 

.18 

.88 

6 

80.9 

3.4 

79.2 

5.1 

.976 

.45 

1.83 

.86 

7 

80.6 

2.9 

79.1 

4.4 

.973 

.45 

.55 

.87 

8 

80.5 

2.5 

79.2 

3.8 

.b76 

.48 

.34 

.89 

9 

80.1 

2.4 

78.9 

3.6 

.967 

.39 

.25 

.89 

10 

79.8 

2.3 

78.6 

8.5 

.958 

.30 

.21 

.90 

11 

79.5 

2.2 

78.4 

3.3 

• 

.952 

.25 

.12 

.90 

AH  the  tiygromethcal  elements  are  computed  by  the  Qreenivich  ConstanU 


Meteorohgieal  ObsenMrtious, 
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Abfiraet  of  the  ReiulU  of  the  Hourly  Meteorological  Observations 

taken  at  tlte  Surveyor  QeneraVt  Office,  Calcutta^ 

in  the  month  of  Septembery  1859. 

Solar  Badiation,  Weather,  &c. 


i 

.  Solar 
iation. 

Gauge 
t  above 
and. 

Prerailing  direction 

General  Aspect  of  the  Skj. 

ap 

■i>2| 

of  the  Wind. 

t 

P 

s*^ 

(^  toO 

« 

• 

o 

Inchei. 

1 

126.0 

Calm  &.  N.  K 

Cloiidy. 

2 

119.0 

0.11 

N.  E.  &.  £.  &  S.  E. 

Cloudy,  with  slight  drizzling  at  11  a. 
K.  and  2  F.  M. 

8 

•  • 

0^2 

B. 

Cloudy,  with  c<)n8tant  drizzling  be- 
tween 6  ▲.  K.  and  4  p.  h. 

4 

Sunday, 

6 

123.0 

0.66 

8.  £t  &•  £• 

Cloudy  with  rain  at  3  and  6  p.  x. 

6 

124.8 

•  • 

S.  E.  &.  S. 

Scatd.  clouds. 

7 

127.0 

1.11 

S. 

Cloudy,  with  rain  at  8  A.  H.  and  7  P.  H. 

8 

iiao 

0.26 

S.  &S.E.  &N.W. 

Scatd.  ^i  till  8  A.  M.  cloudy  after* 
wards,  with  rain  between  10  and  11 

a       ^M 

9 

126.2 

0.79 

5.  W.  k  W. 

A.  U. 

Cloudy,  with  constant  rain  between  2 

and'SP.  H.        *• 

10 

•  • 

•  • 

W.  &  8.  W. 

Cloudy  and  drizzling  occasionally. 

11 

Smtday, 

1.34 

12 

•  • 

•• 

S.&  W. 

Cloudy  till  1  p.  M.  Scatd.  ^-i  till  8  r. 
M.  cloudlets  afterwards. 

18 

128.6 

•  • 

S.  W.  k  8. 

Cloudless  till  8  A.  K.  Scatd.  ^^i  and  N-i 
till  6  P.  M.  cloudless  afterwards. 

14 

130.4 

•  • 

N.B.&8.W 

Cloudless  till  6  a.  h.  Scatd.  >-i  and 
'^i  afterwards. 

15 

•  • 

0.76 

8.  W.  k  N.  W. 

Cloudy,  with  rain  between  4  and  6  A« 
H.  and  also  between  8  and  11  p.  H. 

16 

•  • 

1.16 

8.W. 

Cloudy,  with  rain  between  4  and  6  A. 
H.  and  also  at  9  A.  K. 

17 

*• 

0.16 

8. 

Scatd.  Ni  and  >-.i  till  9  A.  m.  Scatd.  ^i 
afterwards  ;  also  slightly  raining  be- 

18 

Swtdoff, 

* 

tween  11  A.  M.  and  1  p.  ic. 

19 

136.2 

1.26 

8.&B. 

Scatd.  ^— i  till  8  A.  m.  cloudy  after- 
wards  3  also  raining  at  2  and  5  and 
6  p.  K. 

Cloudy,  with  rain  from  8  A.  x.  till  Noon. 

20 

•• 

1.96 

S. 

21 

•  • 

0.14 

8. 

Cloudy,  with  slight  drizzUng  at  7  and 
10  A.  M.  and  idso  at  6  P.  X. 

22 

•  • 

0.67 

8. 

Cloudy  tUl  6  P.  X.  with  rain  from  8 
A.  X.  to  7  ▲.  X.,  cloudless  siter  6 

in     '%r 

28 

127.6 

•  • 

S.  k  S.  W. 

p.  X. 

Cloudless  till  8  A.  x.  Scatd.  >-i  and  "^i 
till  9  P.  X.  cldudless  afterwards. 

24 

136.3 

0.32 

8.  k  8*  W. 

Cloudless  till  6  A.  x.  Scatd.  .douds 
afterwards  with  rain  at  10  P.  x. 

M  Cirri,  ^-i  cirro  strati,  ^i  cumulij'  '^i  cumulo  strati,  V\.i  nimbi,  ^i  strati, 
^i'cirro  cumuli 
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Ahitraei  of  the  Besults  of  the  Hourly  Meteorological  Ohtervatumt 
taken  at  the  Surveyor  QeneraVe  Office,  Calcutta^ 
in  the  month  of  September ,  1859. 

Solar  Radiation,  Weather,  &c. 


Se       &S     1 

•il 

3    O 

PreraUing  direction 

«!.1 

of  the  Wind. 

General  Aspect  of  the  Sky. 

p 

a* 

Bain 
5  fee 

Grot 

0 

Inches. 

25 

Sumdaji. 

26 

142.5 

•• 

S. 

aoudless  till  4  A.  H.  Scatd.  V-i  and  ^'i 
till  6  P.  X.  cloudless  afterwards ;  also 
slightly  drizzled  at  Noon. 

27 

«• 

•  • 

S. 

Cloudy  till  7  P.  H.  cloudless  afterwards ; 
also  slightly  drizzled  between  10  and 

11  A.  M. 

aoudless  till  6  A.  li.  Scatd.  ^-i  till  11 

28'      •• 

•  • 

S.  £.  k  S. 

A.  H.  cloudy  till  6  p.  M.,  cloudless 

afterwards,  with  slight  drizzling   at 

3  p.  M. 

29 

127.0 

0.28 

S.  &  S.  E.  &  E. 

Cloudless  till  7  A.  M.  Scatd.  V-i  and 
^i  till  8  P.  K.  cloudless  afterwards ; 
also  raining  at  Noon,  1  and  3  P.  x. 

so 

138.0 

•  • 

N.  E.  &  E. 

Cloudless  6  a.  k.  Soatd.  ^i  till  6  p.  x. 
cloudless  afterwards  \  also  slightly 
drizzled  at  8  p.  x. 

Meteorological  Observations. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraVs  Office^  Calcutta^ 
in  the  month  of  September^  1859. 

Monthly  Exsitlts. 


Mean  height  of  the  Barometer  for  the  month,  •  • 

Max.  height  of  the  Barometer,  occurred  at  9  i.  x.  on  the  SOth, 
Min.  height  of  the  Barometer,  occurred  at  4  p.  K.  on  the  Ist, 
Sxtrmne  Range  of  the  Barometer  during  the  month, 
Mean  of  the  Daily  Max.  Pressures,. 
Ditto     ditto        Min.      ditto,     .. 
Mean  daily  range  of  the  Barometer  during  the  month, 


•  • 


••* 


•• 


•  • 


•• 


•  • 


Mean  Dry  Bulh  Thermometer  for  the  month, 
Max.  Temperature  occurred  at  8  p.  ic.  on  the  14th, 
Min.  Temperature  occurred  at   5  i.  K.  on  the  20th, 
JSxtreme  range  of  the  Temperature  during  the  month. 
Mean  of  the  daily  Max.  Temperatures,  •• 

Ditto       ditto      Min.        ditto. 
Mean  daUy  range  of  the  Temperatures  during  the  month, 


•  • 


•• 


Mean  Wet  Bulh  Thermometer  for  the  month, 
Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer, 
Computed  Mean  Dew  Point  for  the  month,  •• 

Mean  Dry  Bulb  Thermometer  abore  computed  Me«i  Dew  Point, 


•  • 


Mean  Elastic  force  of  vapour  for  the  month. 


•• 


Inches. 
29.699 
29.988 
29.474 

0.464 
29.761 
29.641 

0.120 


o 
83.6 
92.0 
76.0 
16.0 
88.4 
80.0 

8.4 


o 

80.4 

8.1 

78.8 

4.7 

Inches. 

0.964 


Troy  grains. 
Mean  weight  of  vapour  for  the  month,  • .  •  •  •  •        10.84 

Additional  weight  of  vapour  required  for  complete  saturation,  ••  1.66 

Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity,        0.86 


Hained  21  days. — Max.  fall  of  rain  during  24  hours, 
Total  amount  of  rain  during  the  month, 
Prevailing  direction  of  the  Wind,  . . 


Inches 

1.96 

11.56 

S.  &  S.  W. 
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Abstract  of  the  Besults  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  QeneraVs  Office^  Calcutta, 
in  the  month  of  September,  1859. 

MOKTHLT  BeSITLTS. 


Table  showing;  the  nninber  of  daji  on  which  at  a  giTen  hour  anj  particular  wind 

blew,  together  with  the  number  of  dajs  on  which  at  the  tame  hour, 

when  anj  particular  wind  was  blowing,  it  rained. 


Hour. 

• 
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No. 
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1 

Midnight. 

4 

2 

13 

2 

2 

2 

1 

4 

3 

13 

2 

2 

2 
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3 

13 

2 

2 

3 

6 

1 

13 

2 

2 

2 

4 

4 

1 

9 

2 

4   1 

2 

1 

4 

5 

6 

1 

11 

2 

6   2 

2 

1 

6 

5 

1 

2 

10 

2 

6 

1 

7 

1 

3 

1 

2 

8 

3 

7 

1 

8 

2 

4 

3 

1 

6 

1 

4 

3 

1 

2 

9 

1 

4 

3 

8 

1 

4 

4 

1 

1 

10 

6 

1 

9 

2 

4 

4 

1 

11 

2 

3 

1 

3 

1 

10 

1 

3 

6 

Noon. 

4 

2 

1 

4 

1 

7 

2 

4 

1 

4 

1 

1 

3 

51  1 

7 

5 

1 

6i 

2 

4;  1 

1 

5,  1 

7 

5 

4    1 
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2    1 

6|  3 

8 
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1 
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1 
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1 

3i 

9 

7 

1 

1 

5 

3 

2| 

15 

1 

3 

2    1 

6 

3 

2I1 

15 

2 

3 

2    2 

7 

1 

1 

1 

3; 

15 

1 

3 

1 

1 

1 

8 

3' 

15 

4 

2 

1 

1 

9 

31  1 

17 

2 

11 

2 

• 

10 

3! 

17 

2 

2 

2   1 

1 

11 

1 

1 

3 

14 

1 

2 

2 

1 

1 

1 
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Absiraci  of  the  Results  of  the  Hourly  Meteorological  Ohservations 

taken  at  the  Surveyor  OeneraVs  Office,  Calcutta^ 

in  the  month  of  October^  1859. 

Latitude  22<»  88'  V*  North.   Longitude  88<*  20'  34"  Eaat. 

feet. 
Height  of  the  Cistern  of  the  Standard  Burometer  above  the  Sea  level,  18.11 

Dailj  Means,  &o.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


o   « 

Range 

of  the  Barometer 

5  ^ 

5  • 

Range  of  the  Tempera- 

as #«!  £. 

during  the  day. 

ture  during  the 

day. 

1 

*  CQ  M 

Max. 

Min. 

Diff. 

Max. 

Min. 

OiflT. 

a 

S 

s 

Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

o 

o 

1 

29.837 

29.899 

29.767 

0.132 

83.7 

89.8 

80.2 

9.6 

2 

Sunday. 

3 

.702 

.771 

.641 

.130 

81.0 

85.2 

78.8 

6.4 

4 

.682 

.735 

.628 

.107 

78.7 

82.7 

77.6 

5.1 

5 

.698 

.756 

.639 

.117 

80.7 

86.4 

77.3 

9.1 

6 

.677 

.722 

.600 

.122 

82.3 

88.2 

78.6 

9.6 

7 

.688 

.746 

.689 

.107 

82.8 

87.2 

80.1 

7.1 

8 

.697 

.764 

.626 

.138 

82.4 

86.6 

79.6 

7.0 

9 

Sunday. 

10 

.743 

.790 

.698 

.097 

81.0 

86.0 

78.2 

7.8 

11 

.767 

.825 

.718 

.107 

81.8 

86.6 

77.8 

8.8 

12 

.770 

.835 

.709 

.126 

83.0 

87.4 

79.4 

8.0 

13 

.768 

.829 

.716 

.113 

82.6 

87.2 

78.8 

8.4 

14 

.781 

.850 

.720 

.130 

83.3 

87.6 

79.6 

8.0 

15 

.772 

.817 

.706 

.111 

83.1 

87.4 

79.8 

7.6 

16 

Sunday. 

17 

.739 

.804 

.685 

.119 

83.6 

88.6 

79.6 

9.0 

18 

.716 

.783 

.651 

.132 

83.3 

89.3 

78.0 

11.3 

19 

.682 

.746 

.625 

.121 

82.3 

87.2 

79.0 

8.2 

20 

.696 

.752 

.652 

.100 

82.0 

88.0 

75.6 

12.i 

21 

.777 

.844 

.723 

.121 

81.5 

88.6 

76.0 

12.6 

22 

.845 

.914 

.801 

.113 

80.9 

88.4 

74.4 

14.0 

23 

Sunday. 

24 

.889 

.968 

.838 

.120 

79.9 

87.0 

76.0 

11.0 

25 

.914 

.981 

.865 

.116 

80.8 

87.8 

75.2 

12.6 

26 

.960 

30.021 

.915 

.106 

81.2 

87.6 

76.0 

11.6 

27 

.979 

.048 

.927 

.121 

80.2 

86.8 

75.0 

11.8 

28 

.980 

.053 

.931 

.122 

79.4 

86.6 

74.2 

12.4 

29 

.968 

.039 

.926 

.113 

78.9 

86.2 

72.1 

14.1 

80 
31 

Sunday. 
.967 

.027 

.915 

.112 

78.0 

87.2 

71.8 

15.4 

The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  deriTei  from  the  twenty-four  hourly  observations  made  during 
the  day. 
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Abttract  of  the  lietuUs  of  the  Hourly  Meteorologieal  Ohservatione 

taken  at  the  Surveyor  QeneraVe  Office^  Calcutta^ 

in  the  month  of  October,  1S59. 

Dailj  Means,  &c.  of  the  Obteryations  and  of  the  Hygrometrical  elements 

dependent  thereon. — (ContinMed,) 


9 

Date. 

a 

I 

if 

o 

• 
e 
*o 

Q 

o 

•8 

o 

s 

'S 

ht  of  Vapour 
foot  of  Air. 

onal  Weight  of  Va. 
r  required  for  com- 
e  saturation. 

is  a 

e  g 

•8 

a 

'9 

s 

0 

3  . 

a  9i 

OQ 

o« 

*s 

g    • 

0  * 

H  g  « 

s  §^ 

sa 

s 

o 

o 

Q 

< 

g§.s 

o 

0 

o 

o 

Inches. 

T.  £r. 

T.  rr. 

1 

79.8 

3.9 

77.8 

5.9 

0.934 

10.01 

2.06 

0.83 

2 

Sunday, 

3 

78.7 

2.3 

77.5 

8.5 

.925 

9.96 

1.18 

.89 

4 

77.6 

1.1 

77.0 

1.7 

.910 

.85 

056 

.95 

5 

78.6 

2.1 

77.5 

8.2 

.925 

.98 

1.06 

.90 

6 

80.0 

2.3 

78.8 

3.5 

.964 

10.36 

.22 

•90 

7 

80.3 

2.5 

79.0 

8.8 

.970 

.42 

.83 

.89 

8 

79.8 

2.6 

78.6 

8.9 

.955 

.27 

.34 

.89 

9 

Sunday. 

10 

78.9 

2.1 

77.8 

8.2 

.934 

.07 

.07 

.90 

11 

78.6 

3.3 

76.8 

5.0 

.905 

9.73 

.67 

.85 

12 

79.2 

3.8 

77.3 

5.7 

.919 

.86 

.96 

.83 

13 

78.6 

3.9 

76.6 

5.9 

.899 

.65 

.99 

.83 

14 

79.9 

8.4 

78.2 

5.1 

.946 

10.15 

.78 

.8S 

15 

80.2 

2.9 

78.7 

4.4 

.961 

.83 

.53 

.87 

16 

Sunday. 

17 

79.2 

4.4 

77.0 

6.6 

.910 

9.75 

2.28 

.81 

18 

78.3 

6.0 

75.8 

7.5 

.876 

.39 

.54 

.79 

19 

78.1 

4.2 

76.0 

6.3 

.882 

.48 

.10 

.82 

20 

76.9 

6.1 

74.3 

7.7 

.835 

8.97 

.50 

.78 

21 

75.3 

6.2 

72.2 

9.3 

.781 

.40 

.91 

.74 

22 

73.7 

7.2 

70.1 

10.8 

.729 

7.85 

8.25 

.71 

23 

Sunday. 

24 

74.2 

5.7 

71.3 

8.6 

.758 

8.18 

2.60 

.76 

25 

74.8 

6.0 

71.8 

9.0 

.771 

.80 

.77 

.75 

26 

75.0 

6.2 

71.9 

9.8 

.773 

.33 

.8i* 

.74 

27 

74.3 

6.9 

71.3 

8.9 

.758 

.18 

.70 

.75 

28 

73.1 

6.3 

69.9 

9.5 

.725 

7.82 

.80 

.74 

29 

72.7 

6.2 

69.6 

9.3 

.717 

.76 

.71 

.74 

80 

Sunday, 

81 

71.3 

6.7 

67.9 

lai- 

.679 

.36 

.83 

.72 

AU  the  Hjgrometrical  elements  are  computed  by  the  Greenwich  constaata. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  ObservtUions 
taken  at  the  Surveyor  QeneraVs  X)ffice,  Calcutta^ 
in  the  month  of  October^  1859. 

Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Hour. 

Height  of 
Barometer 
2»  Paht. 

Rani^e  of  the  Barometer  for 
•acU  hour  during  the 
month. 

Dry  Bulb 
rmometer. 

Range  ot  the  Tempera- 
ture for  each  hour 
during  the 
month. 

1 

Max. 

Min. 

Diff. 

Hax. 

Mis. 

Dlff. 

s 

S 

Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o 

Mid- 
night. 

29.799 

29.988 

29.681 

0.307 

79.0 

81.8 

74.6 

7.2 

1 

.788 

.965 

.667 

.298 

78.7    , 

81.6 

74.0 

7.6 

2 

.779 

.963 

.655 

.308 

78.4 

81.6 

73.8 

7.8 

8 

.774 

.962 

.628 

.334 

78.0 

81.0 

73.2 

7.8 

4 

.771 

.960 

.637 

.323 

77.8 

81.0 

72.3 

8.7 

5 

.782 

.970 

.649 

.321 

77.8 

80.7 

71.8 

8.9 

6 

.802 

.992 

.657 

.835 

77.3 

80.2 

71.8 

8.4 

7 

.823 

80.017 

.687 

.830 

78.0 

81.0 

72.6 

8.4 

8 

.849 

.037 

.703 

.334 

80.7 

84.0 

76.8 

7.2 

9 

.856 

.053 

.722 

.831 

82.2 

85.6 

78.2 

7.4 

10 

.854 

.048 

.716 

.332 

83.4 

86.5 

79.4 

7.1 

11 

.836 

.027 

.693 

.334 

84.6 

87.6 

79.2 

8.4 

Noon. 

.810 

.002 

.664 

.338 

85.6 

8S.6 

76.8 

11.8 

1 

.782 

29.98  L 

.633 

.348 

86.3 

88.8 

77.2 

11.6 

2 

.758 

.960 

.611 

.849 

86.3 

89.8 

78.7 

11.1 

3 

.747 

.943 

.607 

.836 

86.3 

89.3 

78.2 

11.1 

4 

.742 

.932 

.600 

.332 

85.3 

88.3 

78.7 

9.6 

6 

.754 

.933 

.630 

.303 

84.3 

87.4 

78.9 

8.5 

6 

.764 

.949 

•639 

.310 

.  82.9 

85.4 

78.8 

6.6 

7 

.784 

.976 

.652 

.324 

81.7 

84.2 

78.0 

6.2 

8 

.803 

.995 

.678 

.317 

80.9 

83.6 

76.6 

7.0 

9 

.816 

30.007 

.692 

.315 

80.2 

82.8 

75.8 

7.0 

10 

.820 

.007 

.692 

.315 

79.7 

82.5 

75.0 

7.6 

11 

.808 

29.995 

.691 

.304 

79.2 

82.0 

73.8 

1 

8.2 

The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  D17  and  Wet  Bulb 
Thermometers  are  dorired  from  the  obserrations  made  at  the  several  hoars 
daring  the  month. 
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MetMrologieal  Ob»ervalions. 


Abstract  of  the  Resultt  of  the  Hourly  Meteorological  Observatious 

taken  at  the  Surveyor  OeneraVs  Office^  Calcutta, 

in  the  month  of  October,  1859. 

Hourly  Meana,  &e.  of  the  ObaerTationa  and  of  the  II  jgrometrical  elements 

dependent  thereon. — (Contimted.j 


Hoor. 

• 

« 
ja 

H 

"3 

c  o 

* 

> 
O 

•s 

GQ 

I 

S 

Bulb  above  Dew 
sint. 

n  Elastic  Force 
■  Vapour. 

n  Weight  of  Va- 
>ar    in    a  cubic 
ot  of  Air. 

itional  Weight  of 
spoor     required 
r  complete  satu* 
tion. 

n  degree  of  Hu- 
Iditj,    complete 
ituration      being 
lity. 

Sa 

t 

a 

t'^ 

So 

S  E,£ 

^►•s  s 

S  S  S5 

S 

Q 

Q 

s 

S 

< 

:s 

o 

0 

1 

o 

o 

Indies. 

T.  gr. 

T.  gr. 

Mid- 

*     •   a 

76.8 

2.2 

75.7 

3.3 

0.873 

9.46 

1.06 

0.90 

night. 

1 

76.7 

2.0 

75.7 

3.0 

.873 

.46 

0.96 

.91 

2 

76.4 

2.0 

75.4 

3.0 

.865 

.37 

.94 

.91 

3 

76.0 

2.0 

75.0 

3.0 

.854 

.26 

.94 

.91 

4 

75.9 

1.9 

74.9 

2.9 

.851 

.22 

.91 

.91 

6 

76.0 

1.8 

75.1 

2.7 

.857 

.28 

.86 

.92 

6 

75.4 

1.9 

74.4 

2.9 

.838 

.10 

.88 

.91 

7 

75.9 

2.1 

74.8 

3.2. 

.849 

.20 

.99 

.90 

8 

77.0 

8.7 

75.1 

5.6 

.857 

.23 

1.81 

.84 

9 

77.4 

4.8 

75.0 

7.2 

.854 

.18 

2.36 

.80 

10 

77.6 

5.8 

74.7 

8.7 

.846 

.06 

.90 

.76 

11 

77.9 

6.7 

74.5 

10.1 

.840 

.00 

3.39 

.73 

Noon. 

78.1 

7.5 

74.3 

11.3 

.836 

8.92 

.84 

.70 

1 

78.2 

8.1 

74.1 

12.2 

.830 

.86 

4.17 

.68 

^ 

78.2 

8.1 

74.1 

12.2 

.830 

.85 

.17 

.68 

3 

78.3 

8.0 

74.3 

12.0 

.835 

.90 

.12 

.68 

4 

77.5 

7.8 

73.6 

11.7 

.817 

.72 

8.92 

.69 

5 

77.6 

6.7 

74.2 

10.1 

.832 

.91 

.37 

.73 

6 

77.9 

6.0 

75.4 

7.5 

.865 

9.28 

2.51 

.79 

7 

78  0 

8.7 

76.1 

5.6 

.885 

.51 

1.86 

.84 

8 

77.8 

3.1 

76.2 

4.7 

.887 

.56 

.54 

.86 

9 

77.5 

2.7 

76.1 

4.1 

.885 

.55 

.33 

.88 

10 

77.1 

2.6 

75.8 

3.9 

.876 

.46 

.26 

.88 

11 

76.9 

2.3 

75.7 

3.5 

.873 

.43 

.18 

.89 

All  the  Hjgrometrical  elements  are  computed  by  the  Greenwich  constants. 
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Ahsiraet  of  the  Results  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  GeneraVs  Office^  Calcutta^ 

in  the  month  of  October,  1859. 

Solar  Badiation,  Weather,  &c. 


d  d 

OD-; 

^   S-3 

1 

0£  1 

Frerailing  direction 

General  Aspect  of  the  Skj. 

81 

€  $  S 

of  the  Wind. 

S^ 

O 

Inches. 

1 

189.6 

0.16 

S.  &  N.  E.  &  E. 

Cloudless  till  7  A.  x.  Scatd.  ^^i  tUI  2 
p.  u.  cloudy  till  6  P.  m.'  cloudless 
afterwards ;  also  drizzling  at  8  &  4 

2 

Smtdag, 

P.  M. 

8 

•  • 

0.80 

S.E. 

Scatd.  v-i  till  8  A.  x.  cloudy  after- 
wards ;  also  drizzling  at  9  ▲.  X.  & 
Noon  &  5  &  7  P.  M. 

4 

•  • 

0.79 

E.  &  S« 

Cloudy  the  whole  day  with  thunder  & 
lightning  at  11  p.  m.  ;  also  rained 
incessantly  between  4  A.  K,  &  3  p.  M. 

h 

•  • 

1.87 

S.  £.  ob  9.  &  E. 

Cloudy ;  also  constantly  raining  between 
Midnight  &  5  A.  X. ;  also  at  1  &  8  & 

9  P.  X. 

6 

•  • 

t  • 

S. 

Scatd.  M  &  ^i  tiU  8  A.  x.  cloudy  till 
6  p.  X.  Scatd.  i\  &  ^— i  afterwards  ; 
also  slightly  drizzled  between  1  &  2 

7 

141.7 

•• 

S.&N. 

P.  X. 

Cloudy, ;   also  drizzled  at  6  A.  X.  &  3 

8 

•  • 

•  • 

N.  &  N.  B. 

p.  X. 
Cloudy  the  whole  day  with  lightning 
at  4  A.  X. ;  also  drizzled  at  10  p.  x. 

9 

Sundag, 

1.59 

10 

0.25 

S.  E.  &  N.  E. 

Cloudy ;  also  raining  at  5  &  6  a.  x. 

11 

129.3 

•  • 

N.  &  N.  £. 

Cloudless  till  6  A.  x.  Scatd.  >^i  &,  ^i 
till  9  P.  X.  cloudless  afterwards. 

12 

136.0 

•  • 

N.  &  N.  W. 

Scatd.  ^— i  &  ^i  till  5  P.  X.  cloudless 
afterwards. 

13 

134.0 

•  • 

N.  &  N.  W.  &  W. 

Cloudless  till  8  A.  X.  Scatd.  clouds  till 
6  p.  X.  cloudless  afterwards. 

14 

135.0 

•  • 

S.  W.  &  W, 

Scatd.  clouds. 

15 

•  • 

•  • 

W. 

Cloudless  till  6  A.  X.  Scatd.  clouds  af- 

terwards ;  also  drizzled  at  1  p.  x. 

16,  Svmda^. 

17 

138.2 

•  • 

N.  VV.&N. 

Cloudless  tiU  8  a.  x.  Scatd.  ^i  tiU  5 
p.  X.  cloudless  afterwards. 

18 

140.0 

•  • 

W.&N. 

Cloudless  till  8  A.  X.  Scatd.  >^i  &  ^i 
till  6  p.  X.  cloudless  afterwards. 

19 

135.2 

•  • 

N.  &  W.  &  N.  W. 

Cloudless  tm  6  a.  x.  Scatd.  >-i  &  />i 
till  6  P.  X.  cloudless  afterwards. 

20 

140.0 

•  • 

W. 

Cloudless  till  11  a.  x.  Scatd.  ^i  till  5 
p.  X.  cloudless  afterwards. 

M  Cirri,  ^i  Cirro  strati,  '^i  Cumuli,  ^i  Cumulo  strati,  V\.i  Nimbi,  — i  Strat  i 
V«i  Cirro  cumuli. 
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Meteorological  Olseroationt. 


Abetraet  of  the  Sesults  of  the  Hourly  Meteorohgieal  Obtervations 
taken  at  the  Surveyor  QeneraVs  Offiee^  Calcutta^ 
in  the  month  of  October,  1859. 
Solar  Badiation,  Weather,  &o. 


i 

Max.  Solar 
radiation. 

Rain  Gauge 
5  feet  above 
Oround. 

Prevailing  direction 

General  Aapeot  of  the  Skj. 

of  the  Wind. 

0 

Inches. 

21 

143.0 

W. 

Cloudleea. 

22 

140.0 

W.  &  S.  W. 

Cloudiees. 

23 

Sunday, 

24 

141.0 

N.  W.  &  W. 

Scatd.  ^i  &  ^-i  till  6  P.  ic.  doudless 

afterwards. 

25 

132.6 

W^.  A  £. 

Soatd.  clouds  till  7  A.  M.  cloudless  af- 
terwards. 

26 

144.0t 

W.  &  N.  &  N.  W 

Scatd.  ^i  till  9  ▲.  X.  cloudiees  till  6 
p.  u,  Soatd.  v~i  afterwards. 

27 

145.0 

W.&N.W.&MT. 

Cloudless  till  6  A.  ic.  Scatd.  ^-i  till  5 
p.  K.  cloudless  afterwards. 

28 

140.2 

N.  &  N.  W.  &  W. 

Cloudless  tUl  5  a.  k.  Soatd.  ^i  till  11 
A.  K.  cloudless  afterwards. 

29 

144.0 

W.&N.W.&S. 

Cloudless  tiU  8  A.  x.  Scatd.  W  &  ^i 
till  4  P.  X.  cloudless  afterwards. 

80 

Sunday, 

81 

142.2 

W.  &  S.  W. 

Cloudless. 

Meteorological  ObservationM, 
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AhMtraet  of  the  JHeeulfe  of  the  Sourly  Meteorological  Ohservations 
taken  at  the  Surveyor  OeneraVe  Office,  Calcutta^ 
in  the  month  of  OctobcTy  1859. 

MOKTHLT  ESSULTS. 


Mean  height  of  the  Barometer  for  the  month,  •  • 

Max.  height  of  the  Barometer  occurred  at  9  A.  H.  on  the  28th, 
Min.  height  of  the  Barometer  occurred  at  4  P.  H.  on  the  6th, 
Vstreme  range  of  the  Barometer  during  the  month,        •  • 
Mean  of  the  daily  Max.  Fressuree,  ..  •• 

Ditto        ditto     Min.    ditto,  ..  •• 

Jbboji  ({a%  ramge  of  the  Barometer  during  the  month,   .  • 


Inches 
29.796 
d0.053 
29.G00 

0.453 
29.858 
29.741 

0.117 


Mean  Dry  Bulh  Thermometer  for  the  month, 
Max.  Temperature  occurred  at  2  p.  H.  on  the  Ist, 
Min.  Temperature  occurred  at  5  &  6  a.  ic.  on  the  Slst, 
JSxireme  range  of  the  Temperature  during  the  mouth. 
Mean  of  the  daily  Max.  Temperature,  •  • 

Ditto        ditto     Min.        ditto,  ••  •. 

Mean  daily  range  of  the  Temperature  during  the  month. 


•  • 


•• 


Mean  Wet  Bulb  Thermometer  for  the  month,  . .  , « 

Mean  Diy  Bulb  Thermometer  aboye  Mean  Wet  Bulb  Thermometer,  •  • 
Computed  Mean  Dew-point  for  the  month,   •  •  . .  . , 

Mean  Diy  Bulb  Thermometer  aboye  computed  Mean  Dew-point,     •  • 

Mean  Elastic  force  of  Yapour  for  the  month,  . , 


o 

81.5 

89.8 

71.8 

18.0 

87.2 

77.3 

9.9 

o 

77.2 

4.3 

76.0 

6.5 

Inches. 

0.854 


Troy  grains. 
Mean  Weight  of  Vapour  for  the  month,        ••  ••  ,«  9.18 

Additional  Weight  of  Vapour  required  for  complete  saturation,        .  •  2.13 

Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity,  0.81 


Rained  10  days,  Max.  fall  of  rain  during  24  hours. 
Total  amount  of  rain  during  the  month, 
l^reyailing  direction  of  the  Wind, 


•• 


Inches. 

1.59 

4.96 

W.  &  N.  &  MT.  W. 


Vetf^roloffieal  Obirrvatiom. 


Ahtirtict  of  tit  Seittllt  of  the  Hour!]/  Meteorological  Ohiervationt 

taken  at  the  Surcryor  General'*  Office,  Calcutta, 

in  the  month  of  October,  1859. 

MONTULT  UkSCLTS. 


Table  BhairinK  lh«  ntmiber  of  diji  on  which  it  a  giren  tianr  *n;  pirticnUr  wind 

blew,  together  wilh  tlie  number  of  daji  on  which  >t  tho  lame  bonr,  when 

>nf  particulir  wind  «■■  blowing,  it  riined. 


Hoar. 

; 

1 

g 

I 

u 

•= 

I 

=  ^ 

£ 

o 

gc' 

S 

i 

N 

(2 

a 

...= 

S.E 

« 

S.    , 

S  « 

s. 

w. 

1 

Z 

eS 

i 

s 

^ 

No. 

rdir* 

Midnight. 

6 
6 

8 
8 

2 
2 

3 
3 

2 

2 

7 
7 

h 

3 

2 

3 

2 

7 

i 

2 

2 

2 

7 

2 

4 

4 

2 

2 

2 

6 

1 

4 

3 

2 

1 

3 

1      2 

6 

2 

4 

3 

2 

1 

3 

1      3 

8 

6 

2 

2 

4 

8 

4 

8 

1 

2 

1 

7 

1 

8 

1 

3 

1 

3 

9 

JO 

6 

1 

3 

3 

1 

9 

& 

11 

6 

1 

1 

2 

4 

1      1 

9 

2 

Ndod. 

I 

1 
1 

2 
3 

1 

1 

4 

2 

1      2 
1      1 

8 
9 

2 

1 

3 

3 

2 

8 

3 

1 

2 

2 

1      2 

8 

1 

4 

1 

] 

3 

1 

7 

3 

h 

3 

1 

1 

2 

8 

1 

6 

3 

2 

1 

8 

J 

1 

8 

1 

2 

1 

9 

8 
9 

2 
2 

1 
1 

1 
1 

3 
3 

1 
1 

9 
6 

10 

1      2 

3 

1 

6 

11 

1 

2 

1 

^ 

I 

S 

S 

2 
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Abstract  of  the  Sennits  of  the  Sourly  Meteorologieal  Observation 
taken  at  the  Surveyor  QeneraVs  Office^  Calcutta^ 
in  the  month  of  November^  1859. 

Latitude  22<>  33^  V*  North.  Loogitode  88<*  20'  34"  Eait. 

Feet. 
Height  of  the  Ciatem  of  the  Standard  Barometer  above  the  Sea  level,  18.11 

Daily  Means,  &c.  of  the  ObterTatione  and  of  the  Hygrometrical  elements 

dependent  thereon. 


««          #«          ^ 

Range 

of  the  Barometer 

Range  of  the  Tempera- 

III 

during  the  day. 

ture  during  the  day. 

Q  a 

Date. 

1 

Max. 

Min. 

Diff. 

Max. 

Min. 

DiflF. 

^ 

>! 

Inches. 

Inches. 

Inches. 

Inches. 

o 

0 

o 

o 

1 

29.963 

30.055 

29.894 

0.161 

77.6 

86.4 

70.4 

16.0 

2 

.898 

29.970 

.839 

.131 

77.5 

85.6 

69.2 

16.4 

3 

.865 

.938 

.810 

.128 

76.3 

84.8 

69.2 

15.6 

4 

.876 

.939 

.807 

.132 

77.7 

86.6 

70.4 

16.2 

6 

.953 

30.011 

.904 

.107 

78.8 

86.8 

72.4 

14.4 

6 

Sunday. 

7 

.965 

.042 

.910 

.132 

76.1 

84.8 

68.6 

16.2 

8 

.970 

.033 

.919 

.114 

76.6 

8'J..2 

69.6 

14.6 

9 

.996 

.070 

.944 

.126 

76.0 

82.8 

70.2 

12.6 

10 

.975 

.OU 

.916 

.128 

76.6 

84.2 

70.6 

13.6 

11 

.968 

.038 

.924 

.114 

76.7 

83.6 

72.0 

11.6 

12 

30.000 

.068 

.947 

.121 

7G.5 

84.0 

71.4 

12.6 

13 

Sundaif. 

14 

29.993 

.054 

.919 

.135 

74.7 

84.6 

68.0 

16.5 

15 

.993 

.067 

.938 

.129 

7kO 

83.6 

66.6 

17.0 

16 

30.000 

.074 

.931 

.143 

74.3 

83.8 

66.8 

17.0 

17 

29.982 

.041 

.925 

.116 

7t.3 

82.8 

66.4 

16.4 

18 

.957 

.016 

.909 

.107 

72.5 

79.0 

67.6 

11.4 

li) 

.925 

29.999 

.860 

.139 

73.7 

82.2 

68.6 

13.6 

20 

Sunday. 

21 

.910 

30.017 

.891 

.126 

72.1 

81.6 

64.8 

16.8 

22 

.975 

.045 

.923 

.122 

71.3 

80.6 

63.0 

17.6 

23 

.984 

.076 

.922 

.154 

71.5 

81.0 

64.5 

16.5 

24 

.947 

.042 

.892 

.150 

72.7 

81.6 

66.8 

14.8 

25 

.939 

.019 

.887 

.132 

71.8 

80.6 

64.8 

15.8 

26 

.966 

.033 

.919 

.114 

71.6 

81.1 

64.8 

16.3 

27 

Sundaif, 

28 

.972 

.051 

.908 

.143 

71.6 

78.9 

65.6 

13.3 

29 

.931 

.007 

.869 

.138 

70.7 

79.8 

63.7 

16.1 

30 

••tUo 

29.979 

1 
• 

.866 

.113 

69.9 

• 

80.0 

62.3 

17.7 

Tlie  Moan  height  of  the  Barometer,  as  likewise  tho  Mean  Dry  and  Wet  Bulb 
.Thermometers  arc  derived  from  the  twenty -four  hourly  observations  made  during 
the  day. 


xlii 


Meteorologieal  Observations. 


Abttraet  of  the  Besults  of  the  Hourly  Meteorologieal  OUervatione 
taken  at  the  Surveyor  OeneraVs  Office^  Oaleutta^ 
in  the  month  of  November^  1859. 

Daily  Meant,  &o.  of  the  Obsenrationa  and  of  the  Hygronetricalelementa 

dependent  thereon. — CContinuedJ 


1 
2 
8 

4 
6 
6 

7 
8 
9 
10 
11 
12 
13 

14 
15 
16 
17 

18 
19 
20 

21 
22 
23 
24 
25 
26 
27 

28 
29 
80 


o 

o 

71.6 

6.0 

71.2 

6.3 

70.4 

5.9 

72.4 

5.3 

73.3 

5.5 

Sunday. 

70.4 

5.7 

70.9 

5.6 

71.0 

5.0 

71.2 

5.3 

70.9 

5.8 

69.4 

7.1 

Sunday. 

68.2 

6.5 

67.0 

7.0 

68.0 

6.3 

67.5 

6.8 

67.6 

4.9 

67.8 

5.9 

Sunday. 

65.5 

6.6 

64  9 

6.4 

66.4 

5.1 

67.4 

5.3 

65.9 

5.9 

64.8 

6.8 

Sunday. 

66.1 

6.6 

65.4 

5.3 

6S.6 

6.8 

1 

t 

Q 

St 

«M       1 

u    ..        1 

■    • 

■    • 

■ 

Q 

0 

n  Elaatie  force  o 
apour. 

n  Weiglit  of  Yapou 
a  cubic  foot  of  air 

;ional  Weight  of  Va 
>ar  required  for  cum 
ete  sataration. 

n  degree  of  Hnmi 
tj,  complete  satura 
on  being  unity. 

a 

4% 

t& 

Z> 

tS 

■^  0^Q* 

S^:S 

s 

Q 

^ 

S 

■§ 

< 

S 

o 

o 

Inches. 

T.gr. 

T.gr. 

68.6 

9.0 

0.695 

7.53 

2.54 

0.75 

68.0 

9.5 

.681 

.88 

.66 

.74 

67.4 

8.9 

.668 

.26 

.48 

.75 

69.7 

8.0 

.720 

.80 

.30 

.77 

70.5 

8.3 

.739 

aoo 

.44 

.77 

67.6 

8.6 

.670 

7.29 

.34 

.76 

68.1 

8.4 

.684 

.48 

.32 

.76 

68.5 

7.5 

.692 

.53 

.07 

.78 

68.5 

8.0 

.692 

.53 

.22 

.77 

68.0 

8.7 

.681 

.39 

.41 

.75 

65.8 

10.7 

.634 

6.89 

.86 

.71 

64.9 

9.8 

.616 

.71 

.62 

.73 

63.5 

10.5 

.588 

.41 

.63 

.71 

64.8 

9.5 

.613 

.69 

.48 

.78 

64.1 

10.2 

.599 

.54 

.58 

.72 

65.1 

7.4 

.619 

.79 

1.84 

.79 

64.8 

8.9 

.613 

.71 

2.25 

.75 

62.2 

9.9 

.663 

.16 

.87 

.72 

61.7 

9.6 

.554 

.07 

.26 

.78 

63.8 

7.7 

.593 

.50 

1.88 

.78 

6i.7 

8.0 

.611 

.69 

.99 

.77 

62.9 

8.9 

.576 

.81 

2.14 

.76 

61.4 

10.2 

.548 

.02 

.88 

.72 

63.3 

8.3 

.684 

.41 

1.99 

.76 

62.7 

8.0 

.572 

.29 

.89 

.77 

60.4 

9.5 

.580 

5.88 

2.16 

.78 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  CooBUnt*. 


Mdieorologieal  Observationi. 


xliii 


Ahttraet  of  the  Betults  of  the  Jff'ourly  Meteorologieal  Ohservatione 
taken  at  the  Surveyor  OeneraVe  Offiee^  Calcutta^ 
in  the  month  of  I^ovember,  1859. 

Hoarly  Meani,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Range 

of  the  Barometer 

Rang( 

B  of  the  Temiierature 

**  s  ^ 

for  each  hour  during 

ean  Dry  Bi 

Tliermomel 

for  each  hour  c 

iuring 

Hour. 

a  2!! 

t 

the  month. 

the  month 

. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

S 

S 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid- 
night. 

29.957 

80.082 

29.857 

0.175 

70.6 

74.8 

65.7 

9.1 

1 

.946 

.018 

.840 

.178 

70.2 

74.8 

65.5 

9.8 

2 

.940 

.005 

.834 

.171 

69.8 

74.0 

65.0 

9.0 

8 

.931 

29.978 

.825 

.153 

68.8 

73.6 

64.0 

9.6 

4 

.929 

.990 

.807 

.183 

68.8 

73.2 

68.6 

9.6 

5 

.947 

30.009 

.837 

.172 

68.2 

72.6 

63.0 

9.6 

6 

.964 

.018 

.860 

.158 

67.7 

72.4 

62.5 

9.9 

7 

.985 

.038 

.888 

,150 

67.9 

72.8 

62.3 

10.5 

8 

80.013 

.062 

.918 

.144 

72.0 

76.6 

67.0 

9.6 

9 

.027 

.075 

.936 

.189 

74.4 

79.8 

70.2 

9.6 

10 

.024 

.076 

.933 

.148 

76.5 

81.6 

72.6 

9.0 

11 

.001 

.052 

.911 

.141 

78.8 

83.6 

74.8 

8.8 

IToon. 

29.972 

.018 

.882 

.186 

80.8 

85.8 

76.6 

10.2 

1 

.942 

29.989 

.847 

.142 

82.1 

86.8 

77.8 

9.0 

2 

.917 

.966 

.826 

.140 

82.8 

86.8 

78.2 

8.6 

8 

.904 

.947 

.820 

.127 

82.4 

86.6 

77.4 

9.2 

4 

.904 

.956 

.810 

.146 

80.5 

84.8 

76.6 

8.2 

5 

.911 

.975 

.817 

.158 

78.8 

83.4 

74.0 

9.4 

6 

.924 

.968 

.825 

.143 

76.6 

81.0 

71.4 

9.6 

7 

.939 

.986 

.835 

.151 

75.1 

78.8 

70.0 

8.8 

8 

.955 

30.008 

•839 

.164 

78.8 

78.6 

68.8 

9.8 

9 

.«rOO 

.016 

.850 

.166 

72.9 

77.0 

67.8 

9.2 

10 

.968 

.032 

.858 

.174 

72.1 

76.4 

66.8 

9.6 

11 

.957 

.026 

.857 

.169 

71.4 

76.4 

66.2 

10.2 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  darired  from  the  observations  made  at  the  seven!  hours 
during  the  month. 
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Mefeorohgicdl  OlsertaUont. 


Abstract  of  the  Besulfs  of  the  ITourly  Meteorological  Obeervations 
taken  at  the  Surveyor  OeneraVe  Office,  Oaleuitaf 
in  the  month  of  Novemhery  1859. 

Hourly  Meant,  &c«  of  tie  ObserTations  and  of  the  Hygrometrical  elementt 

dependent  thereon. — (Continued,) 


n 

• 

1 

a 
o 

o 

s 

ht  of 
d  for 
Btion. 

0    S 

o  r  •* 

o 

o 

%m 

O  '^ 

M)  9>    i- 

*^  •  •— 

Hoar. 

si 

o 

-3 

•a 

>• 
"3  "S 

o 
41  e 

•s  ■ 

fc    0    a 

g    u    « 

5  ''--^ 

3  s 

CQ 

9 

a 

8  o«M 

111- 

g  !:-a 

^ 

O 

<s 

S 

Jg.O,0 

5-0 

S2 

0 

o 

o 

0 

IncheB. 

Troy  grs. 

Troy  grs. 

Mid- 

•     1   j_ 

67.1 

8.5 

65.8 

5.8 

0.623 

6.86 

1.29 

0.84     ' 

night. 

1 

67.0 

8.2 

65.4 

4.8 

.626 

.88 

.17 

.86 

2 

66.8 

3.0 

65.3 

4.5 

.623 

.86 

.09 

.86 

8 

65.8 

3.0 

64.3 

4.5 

.603 

.65 

.06 

.86 

4 

66.0 

2.8 

64.6 

4.2 

.609 

.73 

0.98 

.87 

5 

65.5 

2.7 

63.9 

4.3 

.595 

.58 

1.00 

.87 

6 

65.1 

2.6 

63.5 

4.2 

.588 

.50 

0.96 

.87 

7 

65.3 

2.6 

63.7 

4.2 

.591 

.54 

.97 

.87 

8 

67.6 

4.4 

65.4 

6.6 

.626 

.85 

1.65 

.81 

9 

68.9 

5.5 

66.1 

8.3 

.640 

.99 

2.16 

.76 

10 

69.4 

7.1 

65.8 

10.7 

.634 

.89 

.86 

.71 

11 

70.0 

8.8 

65.6 

13.2 

.630 

.82 

8.62 

.65 

Koon. 

70.8 

10.0 

65.8 

15.0 

.634 

.83 

4.24 

.62 

1 

70.9 

11.2 

65.3 

16.8 

.623 

.69 

.82 

.58 

2 

70.8 

12.0 

64.8 

18.0 

.613 

.58 

5.17 

.56 

8 

70.7 

11.7 

64.8 

17.6 

.613 

.58 

.08 

.57 

4 

69.9 

10.6 

64.6 

15.9 

.609 

.56 

4.42 

.60 

6 

70.1 

8.7 

65.7 

13.1 

.632 

.84 

8.60 

.66 

6 

70.8 

6.3 

*  67.1 

9.5 

.661 

7.17 

2.60 

.73 

7 

69.8 

5.8 

67.1 

8.0 

.661 

.20 

.14 

.77 

8 

69.2 

4.6 

66.9 

6.9 

.657 

.18 

1.80 

.80 

9 

68.7 

4.2 

66.6 

6.8 

.651 

.12 

.61 

.82 

10 

68.2 

8.9 

66.2 

6.9 

.642 

.03 

.50 

.82 

11 

67.6 

8.8 

65.7 

5.7 

.632 

6.94 

.41 

.83 

All  the  Hygrometrical  elements  are  computed  by  the  Greenwich  Ck)natanta. 


JUeteorohgieal  Observations. 
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Jhstraet  of  the  JResuUs  of  the  Hourly  Meteorolopcal  Observations 

taken  at  the  Surveyor  OeneraVs  Office^  Calcutta^ 

in  the  month  of  November^  1859. 

Solar  Radiation,  Weather,  &c. 


J§ 

so    . 

-• 

^1 

111 

PreTailing  direction 

General  Aspect  of  the  Sky. 

-1 

91 

of  the  Wind. 

p 

S^ 

JSe 

o 

IncheB. 

1 

137.0 

8.  W  &.  N.  W. 

Cloudless. 

2 

143.0 

N.  W.  &.  W.  &  N. 

Cloudless. 

8 

142.0 

\\       S.W.&N.  W. 

Cloudless. 

4 

147.6 

S.W.&.  s. 

Cloudless. 

6 

141.8 

N.  &S. 

Cloudless  till  8  A.  M.  Scatd.  >^i  &  ^i 
till  5  P.  K.  cloudless  afterwards. 

6 

Sunday. 

7 

141.2 

N.  E.  k  N.  W. 

Cloudless. 

8 

140.0 

N.  &S. 

Cloudless  till  10  A.  u;  Scatd.  >-i  k  ^i 
till  3  p.  K.  cloudless  afterwards. 

9 

132.0 

N.W. 

Cloudless  till  7  Jl.  M.  Scatd.  V-i  &  '^i 
afterwards. 

la 

140.0 

• 

S.  W.&N.W.&N. 

Scatd.  "^i  &  '^i  tiU  5  P.  x.  cloudless 
afterwards. 

11 

130.0 

S.  W.  k  N. 

Scatd.  ^i  till  4  A.  if.  cloudy  till  4  p. 
If.  Scatd.  M  afterwards. 

12 

142.0 

N.W.&E.&S.W. 

Cloudless  till  3  A.  m.  Scatd.  >^i  &  <^i 
till  7  P.  M.  cloudless  afterwards. 

13 

Sunday. 

14 

144.0 

N.&N.W, 

Cloudless. 

15 

141.0 

N.  k  N.  W. 

Cloudless  tm  6  A.  V.  Scatd.  N-i  till  8 
p.  X.  cloudless  afterwards. 

16 

146.0 

E.  &  N.  &  S.  W. 

Scatd.  N-i  &  M  till  5  P.  x.  cloudless 
afterwards. 

17 

143.2 

N.&E. 

Cloudless. 

18 

•  • 

N. 

Scatd.  clouds. 

19 

138.0 

N. 

Cloudy  till  11  A.  X.  cloudless  after- 
wards. 

20 

Sunday, 

21 

138.8 

N. 

Cloudless. 

22 

138.0 

N.&W. 

Cloudless. 

23      136.5 

N.  W.  k  B. 

Cloudless  till  8  a.  x.  Scatd.  V-i  till  8 

p.  X.  cloudless  afterwards. 

21 

189.0 

N.  &  N.  W. 

Scatd.  >-i  till  1  p.  x.  cloudless  afte^ 
wards. 

25 

137.0 

N. 

Cloudless. 

26 

139.0 

N.&N.W. 

Cloudless  till  4  A.  x.  Scatd.  v.i  till  11 
A.  X.  cloudless  afterwards. 

27 

Sunday, 

28 

187.0 

N. 

Cloudless  till  6  A.  x.  Scatd.  \-i  till  7 
p.  X.  cloudless  afterwards. 

29 

135.7 

N: 

Qoudless  till  5  a.  x.  Scatd.  M  tiU  11 
A.  X.  cloudless  afterwards. 

80 

137.5 

N. 

Cloudless. 

Ni  Cirri,  v-i  cirro  strati,  ^i  cumuli. 

'^i  cumulo  strati,  Vui  nimbi,  — i  strati 

V%i 

crrro  cun 

.  ft . 

# 

luli. 

w                                                  w 
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Meteorologieal  OhiereaHoM. 


Ahstraei  of  the  Jtetults  of  tlie  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  QeneraVs  Office^  Calcutta^ 
in  the  month  of  Novemfter^  1859. 

Monthly  Eesults. 


Mean  height  of  the  Barometer  for  the  month, 

Max.  height  of  tlie  Barometer,  occurred  at  10  A.  K.  on  the  28rd, 

Mill,  height  of  the  Barometer,  occmred  at  4  A.  H.  on  the  4th, 

Sxtreme  Range  of  the  Barometer  dming  the  month. 

Mean  of  the  Daily  Max.  rrossures,  ••  •  • 

Ditto     ditto        Mill,      ditto,     ..  •• 

Mecm  daily  range  of  the  Barometer  daring  the  month. 


Mean  Dry  Bulb  Thermometer  for  tlie  month, 
Max.  Temperature  occurred  at  1  &  2  P.  H.  on  the  5th, 
Min.  Temperature  occurred  at  7  A.  M.  on  the  30th, 
Sxtreme  range  of  the  Temperature  during  the  month. 
Mean  of  the  daily  Max.  Temperatures, 
Ditto       ditto      Min.        ditto,  .. 

Mean  daily  range  of  the  Temperature  during  the  month. 


•• 


« • 


•  • 


•  • 


•• 


Mean  Wet  Bulb  Thermometer  for  the  month, 
Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer, 
Computed  Mean  Dew  Point  for  the  month,  •  • 

Mean  Dry  Bulb  Thermometer  above  computed  Mean  Dew  Point, 


•  • 


•• 


•  • 


Mean  Elastic  foroe  of  vapour  for  the  month. 


•  • 


4* 


Inches 
29.955 
30.076 
29.8(»7 

0.269 
80.028 
29.899 

0.129 


o 
74.3 
86.8 
62.3 
24.5 
82.9 
67.6 
15.3 


o 

68.4 

5.9 

65.4 

&9 

Inches 

0.626 


Troy  grains. 
Mean  weight  of  vapour  for  the  month,  ..  ••  ••  6.82 

Additional  weight  of  vapour  required  for  complete  saturation,  ••  2.30 

Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity,        0.76 


Bained  no  days. — Max.  fall  of  rain  during  24  hours. 
Total  amount  of  rain  during  the  month,  •  • 

Prevailing  direction  of  the  Wind,  . .  •  • 


•• 


Inches 

KiL 

KiL 

N.&N.W.&S.W. 


Meleorohffieai  Obiercatioiu. 


Abstract  of  tie  Betultt  of  the  Sourly  Meteorological  OhterBaliont 

taken  at  the  Surveyor  QeneraVt  Office,  Calcutta, 

in  the  month  of  November,  1859, 

MOKTnLX  BXBULTB. 

TaUe  >1ioirlD;  the  Dumber  of  dajt  on  which  at  ■  giTCD  boor  iiij  particnlir  wind 

blew,  together  with  Ihe  number  of  daja  on  which  at  the  lame  hour, 

when  in;  particular  wind  wu  blowing,  it  raineil. 


JOUENAL 


OT  TEB 


ASIATIC   SOCIETY. 
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On  a  Passage  in  the  tenth  Book  of  the  Sahitya  Darpana. — By 

E.  B.  CowELL,  M.  A. 

The  Sahitya  Darpana  has  been  called  ''the  standard  of  taste 
among  the  learned  Hindtis."  It  was  compiled  by  Yis'wan^tha 
Kavirdja^  who  is  said  to  have  lived  in  the  district  of  Dacca,  and 
his  date  may  be  conjecturally  placed  in  the  15th  century.  His  book 
contains  a  complete  system  of  Literary  Criticism,  from  words  and 
sentences  to  dramas  and  epic  poems.  Its  prevalent  fault  is  a 
proneness  to  minute  subdivision,*  and  many  parts  of  it  relate  to 
obscure  trivialities  ;  but  much  of  it  displays  an  ingenuity  and  insight, 
which  only  require  to  be  understood  to  be  appreciated.  The  tenth 
book  is  devoted  to  the  especial  embellishments  of  style, — alankdra 
in  its  more  technical  sense ;  and  many  keen  observations  are 
scattered  through  its  pages,  which  often  touch  on  points  lefb  unno- 
ticed by  the  more  ambitions  writers  on  Rhetoric  in  the  West.  As 
an  example,  I  have  chosen  the  section  on  Simile,  which  seems  to  me  a 
very  favourable  specimen  of  the  delicate  analysis  of  the  Hindti 
Rhetoric,  while,  at  the  same  time,  it  wiU  afford  an  opportunity  for 

making  an  important  correction  to  the  text  as  it  now  stands  in  print. 

• 

*  At  once  the  strength  and  weakness  of  the  self-developed  Hindu  mind! 

**  Maximum    et  velut  radicale  discrimen  ingeniorum,    quoad  philosophiam  et 

flcientias,  illud    est;  quod  alia  ingenia  sunt  potiora   et  aptiora  ad  itotandds 

rerwm  differeiUia$s  alia  ad  notandas  rerum  similitudines.    Utrumqu^  ingenium 

faeile  labitur  in  excessum,  prensando  aut  grodus  rerum  aut  umbras.**    Hoo. 

Org.  I,  Iv. 

No.  CIV.— Nkw  SJ5B1B8,  Vol.  XXIX.  2  a 
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Two  editions  of  the  original  have  appeared  in  Calcutta,  in  1828  and 
1851 ;  but  in  consequence  of  the  imperfect  condition  of  the  MSS. 
on  which  they  were  founded,  an  important  sentence  has,  till  now, 
remained  perfectly  unintelligible  from  an  omission  of  three  lines  in 
the  very  centre  of  the  argument. 

The  Hindd  analysis  of  Simile  and  Metaphor  appears  in  the  form 
of  a  series  of  four  terms,  composed  (if  I  may  say  so)  of  two  factors, 
of  which  the  one  decreases  while  the  other  increases  in  equal  pro- 
portion. The  principle  on  which  the  division  is  founded,  is  the 
position  of  the  subject  of  the  comparison  relatively  to  the  object ,  and 
the  extent  to  which  it  is  able  to  maintain  its  own  individuality 
or  is  forced  to  yield  it  up  to  its  rival.  These  four  gradations  a^e 
called  Upamd,  Utprekshd,  Bupdka  and  AtWayokti, 

In  the  first,  we  have  a  simple  Simile ;  the  object  (upamdna) 
is  only  introduced  for  the  sake  of  illustration,  and  the  subject 
(upameya)  retains  its  ^own  independent  position.  Thus  in  the 
sentence,  *'  her  face  is  fair  as  the  lotus,"  the  subject,  the  face,  retains 
its  individuality  unimpaired,  and  the  idea  of  the  lotus  is  only  an 
accessory,  which  is  kept  in  its  strictly  subordinate  position. 

In  the  second,  Utprekshd,  we  may  observe  a  change  in  their 
relative  position ;  the  individuality  of  the  subject  is  beginning  to 
waver,  and  retreat  into  the  back  ground  ;  while  that  of  the'  object  is 
assuming  a  new  prominence.  In  the'  sentence  "  her  face  is,  as  it 
were,*  a  lotus,"  the  attributes  of  the  lotus  are  threatening  to  encroach 
upon  those  of  the  face, — ^we  are  beginning  already  to  lose  the  one  in 
the  other. 

In  the  third,  Bupaka^f  this  change  has  come  to  pass.  In  the 
sentence  *'  her  face  is  a  lotus"  or  "  the  lotus  of  her  face,"  the  attributes 
of  the  lotus  have  usurped  the  place  of  those  of  the  face, — ^the  one 
seems  to  have  passed  into  the  other  and  its  own  personal  identity  is 
being  absorbed.  But  it  is  still  to  be  recognised, — ^the  metamorphosis 
is  not  wholly  complete.  It  is  like  Ovid's  account  of  the  Centaur's 
daughter,  when  the  curse  has  begun  to  operate, 


*  The  ftune  result  is  produced  by  such  phrases  as  **  methought/'  fte. 
Sutra  691. 

t  I  ma^  notice  in  passing  a  subdiyision  of  Kupaka,  called  Parin&may  where 
the  usurping  idea  is  not  purely  ornamental  (as  in  Kupaka)  but  helps  oa  tbo 
original  topic,  as  e.  g.  *  Her  eyes  were  stars  to  guide  the  wanderer  home." 
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— ^nec  verba  quidem  nee  equse  sonus  ille  videtur, 
Sed  simulantiB  equam. 
But  when  Ovid  goes  on  to  add 

parvoque  in  tempore  certos 
Edidit  hinnituSf 
we  have  a  parallel  to  the  fourth,  AtU'ayokti,  where  the  metamor- 
phosis is  finally  accomplished, — ^the  subject  being  no  longer  visible,  as 
it  is  wholly  swallowed  up  in  the  object  and  identified  vdth  it.  Thus 
when  in  Persian  poetry  we  have  "  narcistus^*  used  for  "  eye**  and 
"  cypress**  for  "  a  woman's  figwre^*  these  ideas,  which  in  the  simile 
would  have  been  only  subordinate,  have  not  only  advanced  into  pro- 
minence, but  have  completely  overgrown  and  concealed  the  original.* 
The  following  may  serve  as  English  illustrations  of  the  series. 

She  liTod  among  untrodden  ways — 

•  •  •  •  •  • 

A  violet  by  a  mossy  stone 

That  never  meets  the  eye,  (R4pdka,) 

Fair  as  a  star  when  only  one  ^ 

Is  shining  in  the  sky.  (  Upamd,) 

I  saw  thee  weep— the  big  bright  tear 

Stood  in  thine  eye  of  blue^ 
And  then,  methought,  it  did  appear 

A  violet  dropping  dew.  (Utprekthd,) 

To  behold  the  wandering  moon. 

Biding  near  her  highest  noon, 

Like  one  that  had  been  led  astray 

Through  the  heaten's  wide  pathless  way, 

And  oft,  as  if  her  head  she  bowed 

Stooping  through  a  fleecy  cloud.  (Uiprehshd.) 

*  The  most  singular  specimen  of  Atis'ayokti  I  have  met  with  is  the  following 
anonymous  stanza  on  a  woman  who  stands  weeping  at  her  husband's  door. 

2  G  2 
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Oh  what  a  Doble  mind  was  here  o*erthrown ! 

The  courtier's,  scholar's,  soldier^s,  eye,  tongue,  Bword ; 

The  expectancy  and  rose  of  the  hii  state, 

The  ghiss  of  fashion  and  the  mould  of  form !    fSvpakaJ 

AtisayoJcti,  I  fear,  is  but  seldom  used  by  our  severer  western  taste, 
but  we  have  it  exemplified  in  the  following  line  of  W.  S.  Landor. 

3?hat  rose  through  which  you  breathe — come  bring  that  rose. 

In  Persian  poetry,  it  is  common  enough,  as  in  the  following  line 
of  Hifiz  : 

'*  I  am  the  slaTe  of  the  drunken  narcissus  of  that  tall  cypress." 

The  following  is  a  brief  outline  of  the  S&hitja  Darpa^'s  account 

of  these  figures. 

TTjpamA  is  defined  as  "  the  expressed  resemblance  [and  not  implied, 
as  in  BwpaJcd]  of  two  things  in  one  sentence,  without  the  mention  of 
any  dissimilar  attribute." 

Utprekshd  is  "  the  hypothetical  conceiving  of  the  original  subject 
xmder  the  form  of  something  else."  Its  hypothetical  character  must 
always  be  shown  by  the  employment  of  such  phrases  as  "  methinks," 
'*  as  it  were,"  &c.,  as  otherwise  it  would  merge  into  Iti^dka ;  except 
when  we  are  describing  only  a  cause  or  result,  as  in  the  lines  of  the 
Eaghuvans'a,  "the  arrow  shot  by  R^a,  having  pierced  Havana's 
heart,  flew  on  and  entered  the  ground  as  if  to  bear  the  news  to  the 
lower  world."  This  would  still  be  an  instance  of  Utprekshd^  even  if 
"  as  if"  were  omitted. 

JRtlpaka  is  "  the  superimposition  of  a  conceived  form  over  the 
original  subject." 

For  AtWayokti,  1  subjoin  a  literal  translation  of  the  chapter  where 
this  figure  is  described ;  its  reach,  however,  as  will  be  seen,  extends 
much  wider  than  the  single  case,  for  which  I  have  used  it  above. 
Additions  to  the  text,  by  way  of  explanation.  Are  given  in  brackets. 

"  Sutra  693.  Atis'ayokti  [or  hyperbole]  i$  applied  when  the  intra* 
sttsceptive  energy  is  acttMlly  completed  [and  not  merely  threatened 
as  impending.] 

Adhyavas^a  [the  introsusceptive  energy,]  is  found  where  the  idea 
is  produced  of  the  identity  of  the  object  and  the  subject,  from  the 
latter's  being  swallowed  up  in  the  former.    In   Utprekshd  this   was 
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only  T^arded  as  a  future  liability,  since  the  object  was  not  stated  as 
being  definitely  placed  for  the  subject,  [but  qualified  by  **  as  it  were"]  ; 
but  here  the  actual  result  produced  is  this  very  impression.  (Still  in 
Utprekshd  to  a  certain  degree  the  subject  was  swallowed  up  in  the 
object  in  consequence  of  its  being  placed  in  the  background,  and  in 
Atis'ayokti  too  we  can  have  the  same  in  such  phrases  as  ^  her  face  is 
a  second  moon,"*  since  they  say, 

*^  The  wise  hold  that  the  subject  is  swallowed  up  in  the  object 
when  the  former  is  not  named  in  the  sentence,  and  even  also  when 
it  is  named,  if  it  be  thrown  as  subordinate  in  the  background.") 

Sutra  694.  AHsayoJcH  may  have  a  jive-fold  division, — identity  where 
there  is  difference, — disconnection  where  there  is  eonnection^ — the  oppO' 
sites  of  these —and  a  violation  of  priority  and  posteriority  in  cause 
ofnd  effect. 

By  "the  opposites  of  these"  I  mean — difierence  where  there  is 
identity,  and  connection  where  there  is  disconnection.  For  an  exam- 
ple of  identity  where  there  is  difference,  take  these  lines  of  mine. 

"  How  can  it  be !  a  peacock's  feathers  above,  and  under  it  shines 
a  fragment  of  the  moon  eight  days  old,  and  next  a  pair  of  lotuses 
dancing,  and  then  a  tila  flower,  and  under  that  a  new  shoot !" 

Here  we  have  the  introsusceptive  energy  manifested  by  the  iden- 
tity [in  spite  of  the  real  difference,]  of  the  fair  one's  hair,  &c.,  with 
the  peacock's  feathers,  &c.  [the  half-moon  being  her  forehead,  the 
lotuses  her  eyes,  the  tila  her  nose  and  the  new  shoot  her  lips]  :  or 
again  in  the  verses  quoted  from  lUma's  speech,  in  a  former  part  of 
the  treatise : 

"  This  is  the  spot  where  seeking  thee  I  came  to  the  anklet  thou 
hadst  dropped  on  the  ground ;  but  I  saw  it  not,  as  it  lay  fixed  in 
silence,  as  though  firom  sorrow  at  its  separation  from  thy  lotus-foot." 

Here  the  attribute  of  silence  in  a  sentient  being  is  one  thing,  and 
that  in  a  non-sentient  is  another ;  but  the  poet  produces  the  idea  of 
their  identity  in  spite  of  their  real  difference.     Or  again,  in  the  line, 

*  Whtn  you  boldly  say  **herfaoe  is  another  moon,*'  as  there  \a  only  one 
moon  («c»Z.  in  Hindu  Boienoe,)  you  really  make  as  much  exaggeration  as  if  you 
dropped  the  face^  altogether  and  8fK>ke  only  of  *'  her  moon." — "  Her  face  is  fair 


the  moon"  is  Upamd;  *'  her  face  shines  as  if  it  were  a  moon"  Utprekshd  ;  '*  her 
face  is  a  moon,"  Mtifpaka;  '*her  face  is  a  second  moon,"  or  "her  moon" 
Atit'ayoJciL  Many  authorities,  howerer,  deny  that  the  former  of  these  ia 
properly  Atis'ayokti  at  alU 


222  The  tenth  Booh  of  the  Sdhitya  Darpana.  [No.  3, 

''  The  lover  also  had  raga  in  her  youth  as  well  as  her  leaf-like 
lower  lip." 

Here  raga  in  the  case  of  the  lip  means  '  redness/  but  in  the  case 
of  the  lover  *  affection'  [from  the  root  ranj  having  these  two  signi- 
fications] ;  but  the  two  meanings  are  rhetorically  treated  as  identical. 

2.  '  Difference  in  identity'  may  be  seen  in  the  following : — 

"  The  grace  of  her  Umbs  is  wholly  sni  generiSy — ^the  wealth  of  her 
sweet  odour  is  something  utterly  different ;  the  freshness  of  her  with 
the  eye  like  a  lotus-leaf  is  indeed  supernatural." 

3.  "  Disconnection  in  connection :"  as  in  these  lines  from  the 
Vikramorvas'i. 

'^  Say,  was  it  the  moon,  the  giver  of  beauty,  who  was  the  Praj&pati 
in  her  creation  ?  or  was  it  E&ma  himself,  his  whole  soul  immersed  in 
love  ?  or  was  it  the  month  that  is  richest  with  flowers  ?  How  indeed 
could  an  ancient  sage,  cold  with  continued  study  of  the  Yedas,  and 
his  desires  turned  away  from  all  objects  of  sense,  create  this  mind- 
ravishing  form  ?" 

Here  the  idea  of  disconnection  is  produced,  in  spite  of  the  real 
connection  which  did  exist  between  her  creation  and  the  sage  Nirit- 
yana  [who  actually  produced  her.]* 

4.  Connection  in  disconnection ;  as  in  the  following  : 

*'  If  two  lotuses  were  planted  in  the  disk  of  the  moon,  then  her 
fair-eyed  face  would  be  exactly  imitated." 

Here  by  the  force  of  the  particle  "  if,"  the  idea  is  hypothetically 
su^ested  of  a  possible  connection  between  the  subject  and  the  object 
introduced. 

5.  The  violation  of  priority  and  posteriority  in  cause  and  effect 
can  happen  in  two  ways, — a.  in  the  production  of  the  effect  before 
the  cause,  and  h,  the  occurrence  of  both  at  the  same  time. 

a.  '*  First  indeed  was  the  mind  of  the  fawn-eyed  maidens  be- 
wildered with  regret,  and  aftertoarde  appeared  the  beauty  of  the 
opening  buds  of  the  mango  and  vahul  (mimusops  elengi)."t 

h,     *'  Two  things  were  seized  together  by  the  hero  treading  like  an 

•  For  the  legend  of  UrTasTs  birth,  See  Prof.  Wilson's  Hinda  Drama,  YoL  I. 
p.  202. 

t  Cf.  the  lines  quoted  by  Mr.  F.  E.  Hall  from  Bimila  and  Somila  in  Joonu 
VoL  XXVIII.  p.  80. 
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elephant, — the  throne  of  his  father,  and  the  circle  of  earth's  monarchs." 
(Baghu  Vans'a.) 

Here  some  authors  maintain  that  '  in  the  lines  quoted  above,  the 
natural  excellence  belonging  to  the  hair,  &c.  is  described  as  super- 
natural by  introsusception  ;  since,  otherwise,  if  you  held  that  the  hair 
&c.  were  really  swallowed  up  by  the  peacock's  tail,  &c.  [these  being 
plainly  different  things,]  the  definition  would  not  apply  in  such  cases 
as  the  lines  of  §  2,  "  the  grace  of  her  Hmbs,"  (&c.  [as  the  grace  here 
described  is  not  really  different.]'  But  this  view  is  not  correct, 
since  even  in  this  last  instance  the  grace  of  her  limbs,  though  really 
not  different,  is  conceived,  by  introsusception,  as  if  it  were  different. 
So  too,  if  we  altered  the  phraseology,  and  read  instead  of "  verily 
«»t  generis,"  "  as  it  were  sui  yeneris,^*  it  would  then  be  a  case 
of  utprekshd,  since  the  introsusception  would  be  no  longer  definitely 
completed  but  only  contingent  and  i^ture.  In  the  same  way  in  the 
example  quoted  in  §  5,  *'  First  indeed  was  the  mind  of  the  fawn- 
eyed  maidens,  &c.," — ^the  previous  existence  of  the  vahil  blossoms, 
&c.  is  lost  under  the  idea  of  their  posteriority ;  but  here  too  we 
should  have  an  instance  of  utprehshd  if  we  used  '*  as  it  were.*'  And 
so  too  in  other  cases." 

It  is  this  last  paragraph  which,  as  we  observed  in  the  beginning  of 
the  paper,  is  up  to  the  present  moment  new  to  print,  in  spite  of  the 
two  editions  already  published  of  the  S^hitya  Darpana.  The  MSS.  used 
for  the  collation  of  the  text  (as,  for  instance,  that  in  the  Sanskrit 
College  Library)  were  sadly  deficient  in  this  passage ;  and  three  or 
four  lines  were  omitted  which  entirely  destroyed  the  sense.  "We  give 
below  a  correct  copy  of  the  whole  paragraph  from  a  MS.  in  the 
Society's  Library. 

The  printed  editions  read  ^vi^^iiis*!!!  i'lDntlr),  and  omit  from 
^V3^<Y  to  ^iqiHTTtBir^if. 

On  the  first  and  fifth  kinds  of  Atis  ayokti  another  figure  is  founded 
called  Sahokti  (from  saha  '  with'  and  ukti  ^  speech.') 


224  The  tenth  Book  of  the  Sdhitya  Darpana.  [No.  3, 

TluB  is  produced  by  the  use  of  the  word,  '  with,'  or  any  equivalent 
phrase,  in  connection  with  the  exaggeration  which  is  the  especial 
object  of  Atis'ayokti  itself.  The  last  instance  in  the  first  class  of  the 
S&hitya  Darpana,  (*'  The  lover  also  had  r&ga  &c."),  is  thus  an  example 
of  the  two  figures  combined.  We  have  an  example  of  8ahokti  in 
Byron's  Giaour : 

For  courtesy  and  pity  died 
With  Haaan  on  the  mooutain-aide. 

To  illustrate  the  subject  further,  I  add  a  translation  of  the  account 
of  Atis'ayokti  given  in  the  tenth  section  of  the  KAvya  Prakfis'a, — 
an  older  treatise  on  rhetoric  compiled  by  Mammata  Ach&rya,  a  Cash- 
mirian  Brahman,  about  five  centuries  ago. 

"  Where  the  original  topic  is  lost  and  swallowed  up  in  something 
else, — where  the  original  subject  is  viewed  as  itself  changed^ — where 
there  is  an  artificial  supposition  hy  the  force  ofi£or  its  equivalent, — 
and  where  there  is  a  contradiction  of  the  priority  and  posteriority  of 
cause  and  effect, — in  these  four  cases  we  must  recognise  Atis'ayokti.^* 

a.  The  first  kind  is  where  the  subject  of  comparison  is  swallowed 
up  in  the  object,  as — 

*'  A  lotus  but  not  in  the  water,  and  two  blue  lotuses  in  that  lotus, 
and  the  three  on  a  golden  creeper ; — ^and  the  creeper  itself  tender 
and  dear !  what  a  series  of  portents  is  this  !" 

Here  the  face,  the  eyes,  and  the  form  are  swallowed  up  in  the  lotus, 
the  blue  lotuses  and  the  creeper. 

h.  The  second  is  where  the  original  is  lost  by  apparently  becoming 
something  else,  as, 

"  Her  beauty  is  something  quite  different,  the  aspect  of  her  form  is 
quite  extraordinary ;  this  S'y&m&  was  not  the  work  of  a  conLmon 
Prajdpati."* 

*  The  Fr&krit  of  theae  lines  ia  obscnie, 

^  t^^^nnr*  ^inn  fk^  wtt  ^nn^i^  i 

(The  metre  ia  AryL)  The  Schol.  tfaua  explaina  them  ^VS^vr^^nRT^  ^nf^ 
T9T  fn^  I    ^be  9'yimi  ia  technically  defined  thus  ijf^  ^liw^^SjJit  #t^  7[ 
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«.  The  third  is  where  an  impossible  thing  is  supposed  by  the  foroe 
of  if  or  its  equivalent,  as — 

^'  If  the  orb  of  the  treasury  of  ambrosia  (the  moon)  were  void  of 
spots  at  its  fully  then  would  her  face  endure  the  defeat  of  having  its 
parallel  found." 

d.  The  fourth  consists  in  mentioning  the  effect  Jirat^  to  impress 
on  the  reader  the  rapid  efficiency  of  the  cause,  as  in  these  lines  from 
the  drama  of  Mdlavikfi  and  Agnimitra. 

'*  M£lavikA's  heart  wta  first  possessed  by  the  god  with  the  flowery 
bow, — and  then  by  thee,  beloved  of  the  fair,  standing  as  the  object 
of  her  eye," 
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The  Erin-itS'Sa^dam  of  Mir  Khusrau. — By  E.  B.  Cowbll,  M.  A. 

Among  the  poetical  names  of  Muhammadan  India,  none  stands 
higher  than  Yamin-ud-Dfn  Abd-'l-Hasan,  more  commonly  known 
as  Mir  Khusrau.  His  great  fault  is  his  boundless  prodigality  of 
authorship, — ^it  is  said  that  he  has  left  behind  him  some  half  million 
of  verses ! 

Amongst  his  various  works,  the  most  celebrated  are  his  five  Masna- 
vis,  in  imitation  of  the  Khamsah  of  Nizdmi ;  containing  the  Matla'-ul« 
Aiiw&r  on  Sufeyism  and  morals,  the  loves  of  Shirin  and  Khusrau, 
Laili  and  Majn4n,  the  Mirror  of  Alexander,  and  the  Eight  Paradises, 
or  adventures  of  Bahrdm  Gdr.  But  beside  these  better  known  poems, 
there  are  two  of  a  different  class,  which  are,  for  many  reasons,  much 
more  interesting  to  a  European  reader.  In  his  more  ambitious  poems, 
Khusrau  had  given  the  reins  to  his  fancy,  and  let  it  carry  him  as  it 
willed  far  away  from  the  actual  world  into  the  ideal  land  of  a  remote 
antiquity ;  in  the  eras  of  Shirin  and  Sekandar  he  had  no  fear  of  facts 
or  dates,  every  thing  was  lost  in  distance  and  obscurity,  and  the 
traditions  could  be  moulded  at  his  pleasure.  He  had  indeed  but 
followed  the  example  of  his  predecessors ;  all  Persian  poets  in  their 
narratives  had  similarly  thrown  themselves  into  a  legendary  past, 
and  it  is  only  in  their  smaller  lyric  effusions,  that  we  can  trace  the 
lights  and  shadows  of  their  own  time.    But  in  two  of  his  poems, 
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as  we  haye  said,  Mir  Khusrau  strikes  oat  a  new  line  for  himself; 
and  he  is,  we  helieve,  the  fint,  and  we  might  aknost  add  the  huti, 
of  his  country's  poets  who  has  heen  hold  enough  to  look  acwaj  from 
the  past  to  the  present,  and  seek  for  his  inspinddoa  in  the  actual 
scenes  transpiring  hefore  his  eyes. 

He  lived  in  a  stirring  time.     His  father  was  a  mHitary  chirf  of 

the  Pre-Moghid  empire,  and  fell  in  hattle  when  his  son  was  nine  years 

old.    Khusrau  was  bom  A.  H.  651  (A.  D.  1253,)  and  he  died  A.  H. 

725  (A.  D.  1325.)     For  many  years  he  was  attached  to  the  coort^ 

and  he  shared  many  of  the  adventures  of  his  royal  patrons.     He  was 

contemporary,  in  his  youth,  with  the  last  Slave  Kings,  and  he  ont*> 

lived  the  whole  KhUji  dynasty.     He  had  been  bom  und^  N^ir-ud- 

Dfn,  and  his  early  patron  was  Prince  Muhammad,  the  '  Black  Prince' 

of  Indian  history,  whose  valour  and  taste  and  untimely  death  throw 

such  a  colour  of  romantic  interest  round  his  father  Bulbun's  coivty 

in  spite  of  his  mean  jealousies  and  tyrannical  policy.     He  was  at 

the  court  when  the  revolution  took  place,  by  which  the  sceptre  passed 

from  the  Slaves  to  the  Khilji  dynasty,  and  he  saw  the  whole  course 

of  Ald-ud-din's  strangely  eventful  career, — ^beginning  with  the  basest 

ingratitude  and  murder,  and  ending  Lord  of  aH  India,  with  a  wider 

empire  than  any    of  his  predecessors;    though    that  empire    was 

not  fated  to  remain  in  his  family,  but  passed  soon  afber  his  death  to 

a  stranger.     Nor  was  the  aspect  of  India  itself  less  stirring  than  the 

changeful  history  of  its  Kings.    When  Khusrau  was  bom,  the  great 

storm  of  Moghul  invasion  which  had  devastated  all  central  Asia, 

was  still  threatening  from  the  North-west.    He  was  five  years  old 

when  the  tidings  came  which  spread  a  thrill  of  horror  through  the 

Muhammadan  world,  that  Baghdad  was  taken  and  the  last  of  the 

Caliphs  slain  by  the  idolaters !  He  saw  AlA-ud-dfn's  adventurous  pliin^ 

into  the  unknown  forests  of  the  Deccan,  and  he  lived  to  see  Wanuagol 

taken  in  1323,  the  last  Hindu  kingdom  of  the  South  subverted  and 

its  Eiija  brought  a  prisoner  to  Dehll ! 

Living  then,  as  he  did,  in  such  a  busy  time,  we  need  not  wonder  thai 
a  man  who  with  all  his  faults  was  a  true  poet,  could  see  materials  for 
romance  in  the  present  around  him,  as  well  as  in  the  legendary 
glories  of  Alexander  and  Chosroes.  Two  of  his  poems  have,  for  their 
subjects,  scenes  which  he  had  either  witnessed  or  heard  of  ikom 
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•Uiers  who  witnessed  them, — ^the  stoiy  of  the  contest  hetween  the 
Sultan  Kai  Kohid  and  his  fiftther,  and  that  of  the  Mahratta  Princess 
Dawal  Devi,  and  her  marriage  with  the  crown  prince  Khizr  KhAn. 
We  have  a  copy  of  each  of  these  poems  in  the  Society's  Collection ; 

1.  No.  641.  ^i>JuJ|c;y,  163  foil.  12  lines  in  a  page* 

2.  No.  990.  jix^^  j^l  ^*AxLfi^  or,  as  it  is  sometimes  called, 
i^b^J^J  tti^;^«Aft.4^, — ^it  contains  4200  halts. 

The  present  paper  will  confine  itseK  to  the  former  poem,  the  latter 
may  he  similarly  taken  up  at  some  future  opportunity. 

Dr.  Sprenger  has  given  a  brief  notice  of  the  Kirdn-us-Sd'dain  in  his 
Catalogue  of  the  Oude  MSS.  but  his  account  lacks  his  usual  accuracy, 
as  the  more  detailed  analysis  in  the  following  pages  will  sufficiently 
testify.  He  says  of  it  that  ^'  It  is  an  historical  poem,  the  heroes  are 
Ndsir-ud-Din  and  Moizz-ud-Din,  but  the  facts  are  so  much  clad  in 
allegories  that  the  only  historical  value  of  the  book  is,  that  it  offers 
lis  a  specimen  of  the  singular  taste  of  the  age  in  which  it  was  .com- 
posed." The  style  of  the  poem  (as  of  all  Khusrau's  works)  is  fiiU 
of  *exaggwation  and  metaphorical  description,  but  the  facts  of  the 
history  are  generally  given  with  tolerable  fidelity.  In  fact,  few 
historical  poems  in  any  language  adhere  more  closely  to  the  actual 
order  and  character  of  the  events,  and  when  we  compare  Ferishta's 
account  with  the  poetical  version,  we  are  struck  by  their  great  agree- 
ment in  the  main  points. 

The  poem  is  composed  in  a  singular  form,  and  I  do  not  remember 
any  Persian  work  from  which  Khusrau  may  be  said  to  have  borrowed 
it.  The  main  body  of  the  poem  is  like  an  ordinary  Masnavi,  as 
for  instance  any  one  of  Khusrau's  own  Khamsah,  composed  in  the 
Metre  —  oo  —    —  kj  yj  —     —  kj  — 

Jsne  pater  Jane  toens,  oiunium 
Frincipium  fons  et  origo  Deum  ; 

but  the  rubrics  of  the  different  Chapters  are  (like  those  in  Spenser's 
Faery  Queen)  in  a  different  metre 

*  The  Kir&n-QB-Sa'dain  was  lithographed,  with  a  commentary,  at  Lucknow, 
A.  H.  1261,  but,  since  the  mutiny,  copies  haye  become  very  scarce. 

t  Dr.  Sprenger,  not  observing  this  peculiar  novelty,  has  apparently  confused 
ihoBO  two  different  initial  lines  of  the  poem* 
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each  fonmng  a  couplet  of  a  continuotiB  Kasldah  in  the  rhyme  cil,  which 
if  collected  together  would,  of  course,  supply  a  runniiig  analysis  of  the 
whole  poem.  Beside  this,  every  now  and  then  at  the  end  of  many  of 
the  chapters  there  is  given  a  ghazal,  which  is  supposed  to  express  the 
poet's  feelings,  contemporary  with  that  part  of  the  story  which  haa 
been  just  described,  something  like  the  songs  introduced  between  the 
parts  of  Tennyson's  Princess.  ,  These  ghazals  are  in  various  metres 
and  serve  admirably  to  diversify  the  poem,  while  at  the  same  time 
they  form  a  running  commentary,  like  the  choruses  of  a  Greek  play, 
on  the  progp'ess  of  the  action  and  the  hopes  and  fears  which  it  may 
be  supposed  to  excite  in  the  minds  of  the  spectators.  The  poet, 
having  been  actually  present  throughout  the  campaign,  is  in  this 
way  enabled  to  throw  himself  into  the  scene,  and  we  have  thus  an 
interesting  mixture  of  the  epic  and  lyric  elements,  each  portion  of  the 
action  being  represented  from  an  objective  and  a  subjective  point  of 
view. 
The  first  couplet  of  the  Kasidah  Analysis  is 

but  the  opening  lines  of  the  poem  itself  are 

*A^j6   tr^Uj   4«li  e;j|  :>y^  15      !£*-*»«*  ^\ym    ^j\^£^    ^^s^ 

The  usual  praises  follow  to  the  Prophet  and  his  family,  and  fill 
several  chapters  ;  then  come  the  praises  of  the  Sult&n  Moizz-ud-Din 
Kai  Kobdd  in  two  chapters,  followed  by  a  description  of  Dehli  and 
the  J&mi*  Musjid  and  other  public  buildings,  &c. 

At  last,  after  this  tedious  series  of  preliminaries,  the  story  itself  opens 
with  a  description  of  December,  ''  when  the  king  of  the  sky  lays  his 
hand  on  the  bow  and  shoots  an  arrow  on  the  world  in  frost."  A  curious 
episode  follows  on  the  various  means  of  exciting  warmth  in  the  cold 
season,  by  fires,warm  clothes  and  festivities ;  and  the  young  king  adopts 
the  last  remedy.  His  realm  is  in  peace,  no  sounds  of  war  are  heard, 
''  the  face  of  the  earth  is  controlled  imder  his  sword  as  the  dust  of 
the  ground  is  laid  by  the  cloud."  His  carousings  are  rudely  dis- 
turbed by  news  from  the  East,  of  his  father's  meditated  revolt. 
N&sir-ud-Din  (or,  as  Ferishta  calls  him,  Baghrd  Khin,)  had  hoped 
to  succeed  his  father  Ghaias-ud-Dfn  Bulbun  when  the  eldest  son 
Muhammad  died,  and  had  been  grievously  disappointed  when  the 
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old  man  fixed  his  choice  on  his  grandBon, — ^like  Lancaster  and  Bichard 
II.  in  our  ownhistoiy.  Bnlbun  died  shortly  after,  a  broken  old  man, 
and  civil  war  seemed  imminent,  when  the  dispute  was  settled  by  both 
the  rivals  retiring  and  leaving  the  vacant  throne  to  N&sir's  own  son, 
S[ai  Kobid;  the  son  of  Muhammad  contenting  himself  with  the 
Government  of  the  Punjab,  and  the  young  King's  father  returning 
to  his  old  province  of  Bengal.  But  his  ambition  was  only  stifled  for 
the  time,  and  the  tidings  of  his  son's  incapacity  and  follies  stirred  it 
into  new  life ;  and  he  prepares  to  wrest  the  sceptre  from  his  feeble 

VUbtm  blew  the  rumour  that  the  Son  of  the  East 
Has  blazed  like  lightning  acroes  his  meridian, 
The  N&sir  of  the  world,  the  conqueror  of  kingdoms. 
Has  drawn  his  sword  seeking  revenge. 
He  marched  his  army  to  the  riyer  of  Hind, 
That  his  host  might  raise  up  the  dust  of  Sind.* 
See  his  fortune  what  ambition  it  awoke,-— 
The  descending  water  inclines  to  mount  up ! 

His  army  proceeds  by  land  and  by  water  into  Oude  and  occupies 

the  province.f 

l^ight  and  day,  his  one  speech  is  this, 
**  I  am  the  Sekandar  that  shall  break  down  DM. 
If  my  &ther  is  gone,  then  am  I  the  world's  keeper, 
I  am  the  heir  of  Sulaim4n*s  diadem." 

The  TTmg  awakes  from  his  dream,  and  prepares  for  the  contest. 
He  summons  his  various  governors  and  j6g(rdars  to  supply  their  con** 
tingents,  and  a  large  army  is  soon  collected  from  every  qiiarter.  If 
we  could  rely  on  the  poet's  accuracy  in  statistics,  we  could  copy  a, 
roll  caU  which  he  gives  us ;  but  we  fear  his  laks  are  somewhat  in- 
definite, like  the  sands  and  '^  sandillions"  of  older  poets !  Khusrau 
concludes  his  chapter  by  a  warlike  ghazal. 

On  '^  Monday  in  the  early  morning,  in  the  month  of  Zfil  Hijjah,  at 
the  end  of  the  moon,"  the  king  first  shakes  his  banner  to  the  breeze, 
and  begins  his  march  from  DehlL     He  proceeds  leisurely  by  slow 

*  So  the  If  S.,  the  printed  ed.  reads 
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marches  and  hiB  time  is  ehieilj  occapied  in  festivities  and  honting- 
parties.  The  action  of  the  poem  now  moves  very  slowly  too,  and  we 
wade  painfully  through  a  long  series  of  descriptions,  the  Taiying 
scenery  of  every  month  being  minutely  described,  and  the  different 
employments  of  the  young  King  and  his  courtiers.  His  first  stage  is 
Kflu  Kharf  (ifi^j^)  where  a  grand  castle,  belonging  to  the 
King,  is  described,  as  well  as  the  feslivities  in  which  he  indulges  on  his 
arrival.  While  lingering  here,  he  receives  news  of  the  invasion  of 
his  North  Western  territories  by  an  army  of  Moghuls. 

By  the  violence  of  their  toneut  as  it  burst  in. 
The  glory  (wf )  of  Lahore  passed  over  to  Mult<n. 

The  king  despatches  80,000  chosen  horsemen  to  meet  this  new 
foe  under  the  command  of  an  officer  named  Khdn  Jah£n  Bibbik.* 
They  march  to  the  Punjab  and  soon  disperse  the  enemy.  We  have 
the  names  of  several  of  the  Moghul  leaders  mentioned,  such  as  Tamur 
(^  ),  Sarmak,  Kai,  Khajlik  and  Baidti. 

«A%f UA  j^  ^jj  jj^j    iJJL^    vsJULA  jfji^,jA  iJ^^^^j^ 

These  transitoiy  but  desolating  Moghul  incursions  are  a  continual 
feature  in  the  Indian  annals  of  this  period,  reminding  us  of  those 
devastating  inroads  by  the  Danish  pirates  in  our  own  Saxon  period. 
We  learn  from  Ferishta  that  such  an  invasion  actually  occurred  at  this 
time,  and  the  poet  has  strictly  kept  to  truth  in  narrating  it ;  but 
he  omits  to  mention,  what  is  little  to  his  hero's  credit,  that  alarmed 
lest  the  many  Moghul  soldiers  in  his  service  should  side  with  their 
Countrymen,  he  assembled  their  chiefs  and  had  them  treacherously  put 
to  death, — a  singular  parallel  to  Ethelred*s  murder  of  the  Danish  hus* 
carles  in  a  somewhat  similar  juncture. 

When  the  Sun  entered  the  bull  (the  signs  of  the  Zodiac  forming 
the  poet's  usual  calendar,)  the  king  seems  to  have  commenced  the 
campaign  in  a  more  business-like  manner,  and  he  makes  his  second 
start  in  the  middle  of  the  month  Babf '-ul-Awwal.t 

Ferishta  gives  Khiui  Jah&n  and  Mullik  Yarbeg  (in  the  printed  text  <JC^  jb 
BirUs  as  the  leaders.    General  Brigg  says  elsewhere  tliat  Barbik  is  a  Turkish  tiUe 
for  one  of  the  classes  of  the  gold  stick  ;  it  may  be  rendered  by  the  title  ^  genile- 
man  usher  in  the  courts  of  Europe."  (Ferishta,  L  p.  281.) 
t  This  month  began  April  16th  in  the  year  A.  U.  686,  A.  D.  1287. 
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The  pomp  and  oirciunstaiice  of  the  march  are  of  course  not  allowed 
to  pass  by  mmoticed,  but  we  may  leave  them  to  the  readers  of  the 
origmai.  The  first  halt  is  made  in  the  district  of  Talpat  and 
A%hfinpdr,  a  district,  according  to  the  Scholiast,  five  or  six  cos  from 
Dehliy  and  there  we  hare  the  old  reTclry  renewed.  It  is  singular  to 
see  by  these  ever-reoorring  scenes  of  dissipation  and  excess,  how 
even  the  ideal  descriptions  of  the  court  poet  are  bound  down  to  the 
eoarse  actual  world  around  him, — ^these  days  and  weeks  of  debauchery 
being  constantly  referred  to  by  the  historians  of  the  time  as  one  main 
evil  of  the  young  king's  reign,  and  as,  in  fact,  ultimately  leading  to 
his  early  and  miserable  fall. 

At  this  place,  the  coxurt  is  enlivened  by  the  arrival  in  the  camp  of 
1000  Moghul  prisoners  firom  the  Pnnj&b.  The  poet  knew  only  too 
weU  the  savage  cruelty  of  these  barbarians,  for  he  had  passed  two 
years  in  captivity  among  them  in  Balkh,  having  been  taken  prisoner 
in  the  battle  a  fbw  years  before  in  which  his  patron  prince  Muham- 
mad, then  (Governor  of  C&bul,  had  been  killed.  These  ci^tives  are 
minutely  described,  the  Tartar  features,  the  high  cheekbones,  flat 
noses,  yellow  hue,  &c.*  are  dwelt  upon  with  the  exaggeration  of  the 
poet*s  hatred,  and  he  evidently  gloats  on  the  fact,  that  they  were  all 
put  to  death  by  the  royal  order. 

It  is  difficult  to  trace  the  King's  route,  as  so  few  indications  occur 
to  define  it,  but  we  find  the  army  starting  from  this  last  place  and 
after  two  marches  reaching  the  Jumna. 

The  next  stage  mentioned  is  the  city  of  Jaipur  (  j^ju^)  ;  here 
B^bik  is  sent  forward  with  part  of  the  army  to  the  river  Sard.  There 

*  The  deeoription  is  mo  curious  that  I  subjoin  part  of  it* 
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he  is  joined  by  several  Zamindars  with  their  contingents,  among 
them  by  ChahjiU  the  Amir  of  Karrah,*  and  the  JLhin  of  Awiz 

The  father  now  determines  to  send  a  messenger  to  try  his  son's 
temper,  to  see  if  his  thoughts  be  those  of  peace  or  war, — ^he  accordingly 
sends  a  trusty  ambassador  named  Shams  DabSr.  An  interview  takes 
place  between  the  messenger  and  Bdrbik,  but  of  course  little  but  idle 
compliments  and  threats  passes  between  them.  In  the  meantime  the 
king  continues  his  leisurely  marches  varied  with  the  same  round  of 
festivities.  At  length  he  reaches  and  crosses  the  Q-anges  and  enters 
the  province  of  Oude.  The  sun  at  the  same  time  enters  G-emini,  and 
we  have  a  very  elaborate  description  of  the  hot  weather,  but  the  poet 
represents  the  army  as  marching  on  without  suffering  any  inconve- 
nience, '  not  a  soldier  knew  aught  of  the  heat  of  the  sru,  under  the 
canopying  shade  of  the  king,  the  Shadow  of  God  !*  He  at  length 
reaches  the  city  of  Oude  and  encamps  by  the  river  Gogra. 

Here  follows  a  striking  incident, — the  first  meeting  of  the  father  and 
the  son.  The  son  is  on  one  side  of  the  river  with  all  his  troops,the  father 
with  his  troops  on  the  other.  The  father  bursts  into  tears  as  he  sees  his 
son  in  the  distance  and  sends  a  messenger  across  in  a  boat.  '^  Carry/' 
he  bids  him, ''  the  news  of  a  father's  tears  to  him  who  is  dear  to  that 
father  as  the  apple  of  his  eye.''  The  son  recognises  the  messenger  from 
the  opposite  shore,  but  a  feeling  of  evil  pride  rises  in  his  bosom  and  he 
shoots  an  arrow  at  him,  forbidding  him  to  advance,  and  the  messen- 
ger has  to  return  without  delivering  the  message.  Thus  ends  tHe 
first  interview. 

The  father  then  sends  a  more  official  ambassador  who  delivers  a 
formal  speech,  chiefly  upbraiding  the  king  for  his  youth  and  indiscre- 
tion, and  trying  to  recal  him  to  a  sense  of  filial  duty.  This  message 
is  delivered  in  full  durbar,  and  the  young  prince  haughtily  answers 
it, — ^his  claim  is  that  crowns  come  not  by  inheritance  but  by  fate, 

*  We  read  in  Feriahta  that  "  Mullik  Jujhoo»  the  nephew  of  Ghaias-nd-Dtii 
Bulbon,  aBsumed  royal  privilegee  mi  Aw  ffovemmetU  of  Karrak^  doriDg  the 
fasion  which  followed  the  accession  of  JaI41-ud-Din  Eh£lji» 
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— ^besides,  lie  haa  a  peculiar  right  to  the  throne  from  the  choice  of 
the  old  king,  hijs  grandfather. 

The  father,  on  hearing,  at  his  messenger's  return,  these  stormy 
words,  ''  drooped  his  ear  like  a  shell  in  the  sea^"  but  on  maturer 
thought  determined  to  send  another  messenger  who  might  speed 
better  in  his  mission.  He  accordingly  despatches  a  very  impersona- 
tion of  Machiavellism — "  a  messenger  he,  who  spent  his  whole  life 
in  discourse  fine  as  a  hair — ^if  a  secret  came  before  him  finw  than  a 
hair,  he  defb  its  finest  point  with  his  keen  wit."  In  this  address 
the  father  assumes  a  bolder  tone — ^he  appeals  from  contests  of  the 
tongue  to  that  of  the  sword — ^he  boasts  of  the  number  and  bravery 
of  his  forces,  and  especially  the  number  of  his  elephants  which 
he  contrasts  with  the  other's  cavalry.  He  admits  that  his  father 
did  leave  the  throne  to  his  grandson,  but  he  maintains  that  it  was 
the  grandson's  part  to  yield  it  up  to  the  true  heir.    He  concludes 

with  a  challenge, 

If  thou  bindest  firm  the  girdle  of  hatred 

I  will  enter  ere  thou  dost  on  the  conflict ; 

Or  if  this  interchange  of  words  leads  to  kindly  feeling 

I  will  not  tarn  my  fiioe  from  thy  sincerity : 

Bat  on  this  condition  that,  according  to  my  design, 

I  take  my  Cither's  place  and  thon  take  mine. 

The  young  king  easily  repels  his  father's  boasts  of  his  elephants 
and  extols  his  own  cavalry — one  of  his  arguments  being  a  curious 
one — ^in  chess  an  elephant  (or  bishop)  is  worth  less  than  a  knight. 

However  with  all  this  he  feels  his  inferior  place — he  owns  the 
moral  untenableness  of  his  position. 

With  all  this  strength  and  might  of  my  army 

I  do  not  wish  to  harm  my  lord. 

I  am  not  equal  to  thee  in  the  battle 

Though  I  could  sew  Mount  K&f  with  my  jsTelin  as  a  needle* 

It  is  an  eril  rumour  on  the  lips  of  men  and  won^n^ — 

The  wrath  of  a  child  against  his  fisther. 

The  sword  which  Sohrab  drew  against  Bnstam, — 

Hast  thou  not  heard  what  he  found  from  fate  ? 

If  the  jeweb  of  peace  could  but  be  strung. 

With  hearty  goodwill  would  I  bear  the  ring  in  my  ear  as  thy  slare. 

2  I 
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He  tries  to  justify  his  still  occupying  the  throne,  but  with  a  fal- 
tering argument,  and  thus  concludes, 

But  if  in  T0ry  trath  thU  denre  ia  in  thy  heArfc, 
I  am  tiiy  8^76"— 'tis  thine  to  command. 
Thoa  aakaat  for  me  my  orown  that  tonches  the  aky, 
Come  and  meet  me  that  I  may  throw  it  at  thy  feet. 

This  message  a  little  touches  the  father's  heart  and  be  now  dis- 
elaims  all  idea  of  seizing  the  throne. 

What  though  I  could  take  the  throne  from  thee  f 
If  I  took  it  firom  thee^  to  whom  ehould  I  give  it  P 

He  then  expresses  his  loyalty  and  devotion  in  a  style  of  truly 
oriental  hyperbole  and  concludes  by  begging  an  interview.  The  son 
dictates  an  answer — ^^  What  though  my  crown  reaches  to  the 
moon  f  my  head  shall  be  under  thy  foot."  The  father  reeeives  it 
with  great  joy,  and  sends  his  second  son  Kitis  with  a  reply  and  many 
magnificent  presents. 

The  brother  proceeds  to  the  king  whom  he  finds  in  all  his  magni- 
ficence, which  is  well  described.  He  advances  to  the  throne  and 
''  when  the  king's  eye  fell  on  him,  straightway  he  recognised  himself 
in  that  mirror ;  in  haste  he  leaped  from  the  lofty  throne  and  seized 
his  princely  form  in  a  close  embrace."  He  seated  him  by  his  side 
on  the  throne  and  treated  him  with  the  most  cordial  affection. 

The  next  day  early  the  king  calls  for  his  own  son  Kaiomars  (then 
quite  a  babe)  and  sends  him  to  his  grandfather  with  many  rich  pre« 
sents, — ^with  him  he  sends  an  experienced  councillor  to  carry  the  secret 
instructions,  and  the  two  set  off  to  the  prince  of  Bengal. 

They  crossed  the  water— they  went  to  the  king  of  the  East, 

Like  rose  and  nightingale  they  went  to  the  garden. 

The  news  came  to  the  king  of  the  reahn 

That  those  fireeh  firoits  are  coming  from  the  orohard. 

He  went  and  sat  on  his  Sakandar-Uke  throne 

And  with  Knea  of  elophaute  built  up  a  Magog's  walL 

The  governor  descends  Arom  his  throne  and  meets  his  grandson  as 
he  enters  his  presence,  and  leads  him  to  his  seat  where  he  places  him 
by  his  side.  He  is  at  first  absorbed  in  the  pleasure  of  seeing  his 
grandson,  and  totally  n^lects  the  minister  and  the  presents,  until 
his  ey«  happeaa  to  &U  in  that  directiany  when  he  recaia  himself 
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from  his  pre-occupation.  The  minister  then  presents  his  message,  and, 
after  a  very  lavish  interchange  of  gifts,  the  great  interview  is  fixed 
for  the  morrow  and  the  two  return  to  the  king. 

On  the  morning  of  the  day  every  body  is  astir — ^the  whole  day 
passes  in  busy  preparations — ^until  evening  draws  near. 

When  tho  day  waned  to  Its  doM  and  ths  siiltry  haaft  had  passed 

And  ths  sun  was  about  to  sink  into  the  ocean, 

The  king  of  the  East  to  orooe  the  river 

Asked  for  a  boat  swift  ad  tbe  revolving  heavens. 

The  description  of  this  boat  fills  half  a  chapter  and  then  foUows 
the  meeting.     The  prince  of  Bengal  crosses. 

The  prince's  boat  flew  swifter  than  an  arrow 

And  in  the  twinkling  of  an  eje  crossed  the  river. 

Soon  as  he  had  touched  the  shore 

He  saw  his  pearl  on  the  bank  of  the  stream* 

He  longed  in  the  agitation  of  his  restless  heart 

To  leap  ashore  and  clasp  it  to  his  bosom. 

He  sought  for  patience,  but  it  came  not  to  him. 

He  sought  not  for  tears,  but  lo !  thej  came. 

On  the  other  side  stood  the  King  Moizfe-ud-BIn 

With  all  preparations  of  courtesy  after  the  manner  of  kings. 

When  the  king's  ejre  fell  on  his  bewildered  visitant^ 

The  more  he  gaxed,  the  more  bewildered  himself  became, 

He  rushed  forward  and  scattered  a  donative  of  tears^ 

He  flew  to  meet  him  and  clasped  him  in  his  arms. 

Each  locked  the  other  in  a  close  onbrace^ 

Each  lingered  bng  in  the  other^s  armsi 

Like  rose  and  rosebud  when  they  leap  forth  firom  winter, 

Tliis  parts  not  from  that,  nor  that  from  this. 
A  tender  dialogue  ensues  between  them  and  all  their  jealousies  and 
suspicions  are  soon  set  at  rest  in  mutual  confidence  and  affection. 

The  poet  himself  looked  on  the  scene  amid  the  crowd  of  courtiers, 
and  he  expresses  his  own  feelings  in  a  triumphant  ode  of  joy,  begin- 
ning : 

Happy  the  moment  when  the  lover  gains  the  beloved. 

The  best  couplets  are  the  following. 

Kone  knows  the  joys  of  presence  but  he  the  sorrow-consumed  one 
Who  after  long  exile  reaches  the  beloved. 
None  knows  the  worth  of  the  rose  but  he  the  captive  bird 
Who  has  felt  the  cold  of  winter  and  Mm  beholds  the  spring, 

2  I  2 
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As  a  specimen  of  the  series  of  Ghazals  which,  as  we  have  said, 
are  continually  interspersed  through  the  narratiTe,  we  subjoin  it  in 
the  original. 

J> 

^H-^  </j^»  ^5^*^  ^  ^^  d\  (,j^ 
^^ji      isj^       ifj^     '^jtiji 

*^-H      ^J^     tUl^    gLJ     ^1 
^    jtf      tt)t^      jt'^.i      c)*>J^      04iJ 

^j^    ^jUi    ^   cA$    »AJo  j^    *^  Jf 
*^^-H    ^S^  v:u*«.j»>     ^  jt     4=^jA 

•H*v^    c5jU^  ^Jl    e;i^    t^jU^  AT 

9MA.jm       c^f     ^^i*       .ijlijj      JUe^       o^ 
^^^y,      ^jki     J^      «^^^  j\    KTi    ^ 

jtxM>  ^j£l     ^    ^y  ^^Lj   Ij^^ 

We  have  next  an  account  of  the  mutual  gifts  of  the  father  and 
son,  and  the  splendid  entertainment  which  followed^  and  here  the 
action  of  the  poem  may  be  said  to  terminate.  The  remainder 
*  drags  its  slow  length  along'  through  a  wilderness  of  extraneous  mat- 
ter and  irrelevant  description. 

The  poet  first  describes  the  night  of  the  festivity,  then  foUow 
chapters  devoted  to  the  taper,  the  lamp,  the  27  mansions  of  the  moon, 
and  the  astrological  position  of  the  heavenly  constellations  at  the 
hour  of  the  "  conjunction  of  the  two  auspicious  planets"  of  the 
earth.  After  this  we  have  a  curious  series  of  chapters  on  the  wine, 
the  flaggon,  (  ^^]yc  )  the  flask  (  «j|^  )  the  cup,  the  cupbearer,  the 
harp,  the  Eiasrab^,  the  pipe,  the  tabour,  the  singers,  the  festal 
board,  th^  betel,  Ac.,  and  the  king's  crown  and   throne.     Several 
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similar  interviews  are  described,  and  in  one  of  them  the  father  takes 
an  opportunity  of  instilling  into  his  son's  ear  some  salutary 
coimsel  as  to  his  future  reign,  while  in  the  parting  visit  he 
is  represented  as  warning  him  against  certain  evil  counsellors.*  We 
know  from  the  narrative  of  Zid  Bami  that  such  was  actually  the 
case,  but  the  poet  only  gives  us  vague  generalities  where  the  historian 
adds  a  contemporary  edge. 

The  Sultan  returns  to  his  capital  in  the  rainy  season,  which  is 
described,  as  each  of  the  other  seasons  have  been,  at  great  length. 
Then  follows  a  very  pleasing  and  natural  chapter  of  the  poet's  per-> 
sonal  history,  the  best  in  the  whole  book. 

He  had  accompanied  the  royal  expedition  and  had  been  an  eye- 
witness of  many  of  the  scenes  described,  but  he  returns  with  it  only 
as  far  as  Kantipiir.  His  immediate  patronf  had  just  received  a  j^lglr 
in  Oude,  and  the  poet  stays  behind  with  him  and  remains  two  years 
there.  At  last  however  he  wishes  to  return  to  his  family  at  Dehli, 
and  after  some  time  he  obtains  leave,  of  which  he  gladly  avails 
himself.  After  one  month  of  weary  travelling,  he  reaches  the  im- 
perial city  in  the  month  Zu'l  Ka'dah,  and  he  describes  his  joy  at 
meeting  his  aged  mother  and  his  friends.  Two  days  after  the  kiu<r 
hears  of  his  arrival  and  sends  for  him  to  court,  where  he  is  appointed 
to  an  office  about  the  royal  person.  The  king  then  in  a  private  in- 
terview condescends  to  ask  a  favour.  The  poet  expresses  his  astonish- 
ment at  such  condescension,  and  then  the  king  bids  him  write  in 
Terse  the  history  of  the  meeting  of  the  two  Sultans,  "  the  conjunction 
of  the  two  auspicious  constellations  of  the  time ;"  that  he  may  divert 
his  mind  by  its  perusal  while  parted  from  his  father,  who  of  course 
remains  in  his  quasi  independent  province  of  Bengal.  From  this 
command  the  poem  itself  took  its  birth.     Khusrau  tells  us  that  it 

f  His  patron's  name  ia  giyen  as 
jiy  ^jJli^  ^la»  vyU^  tt)l^ 
Amir  Ali  was  £husraa*s  patron  at  Dehli  after  the  death  of  prince  Muhammad 
and  we  learn  from  Ferishta  that  in  the  beginning  of  Jalal-ud-Din  Khilji's  reign 
Amir  Ali  was  "  holding  the  govenunent  of  Oude  under  tlie  new  title  of  Hitim 
Khan." 
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occupied  him  six  months,  it  was  finished  in  the  month  Bamazan  of 
the  year  A.  H.  688  corresponding  to  our  A.  D.  1289.  The  poet  was 
then  in  the  d7th  year  of  his  age  and  the  number  of  baits  in  the  poem 
he  states  to  be  8944. 

Then  follows  a  description  of  the  king's  triumphant  entry  into  his 
capital,  and  in  the  closing  chapter  the  poet  expresses  himself  as 
weary  of  making  poetry,  and  declares,  that  he  did  not  write  the  poem 
for  the  sake  of  gold  \mtf atne.  '^  If  the  king  gave  me  the  treasures 
of  Eariddn  and  Jamshid,  they  would  be  a  poor  payment  for  one  letter, 
my  desire  for  this  highly  decorated  book  is  that  my  name  may 
remain  high  in  its  place."  The  poem  then  ends  with  the  usual  moral 
reflections  on  the  vanity  of  wasting  life  in  the  composition  of  verse 
and  devotion  to  earthly  objects. 

Nor  are  these  last  commonplaces  wholly  inapplicable.    The  book 
is  curious,  rather  for  what  it  professes  to  be,  than  for  what  it  is  ;  it 
reminds  us  too  much  of  what  it  misses,  to  be  really  a  good  poem. 
We  read  the  simple  account  in  Ferishta's  plain  prose,  and  we  feel 
that  the  poet  would  have  shewn  a  truer  knowledge  of  his  crafty 
had  he  kept  closer  to  the  actual  facts  as  they  occurred ;  and,  little  as 
he  has  deviated  from  them,  every  deviation  is  a  positive  blemish  in 
his  work.  We  miss  too  in  the  poem  the  evil  genius  of  the  true  history, 
the  treacherous  vizier  Niz^-ud-Din,  whose  secret  machinations  had 
produced  the  lamentable  rupture  from  the  first.    The  poet's  moral 
cowardice  could  only  venture  to  disguise  this  power  '^  behind  the 
throne,''  and  his  characters  act  without  sufficient  motives  in  his  pages  ,* 
he  dared  not  depict  the  arch  villain*  of  the  court,  for  the  vizier  had 
returned  to  Dehll  in  unbroken  influence  with  the  king.    It  was  he 
who  had  endeavoured,  by  every  means,  to  exasperate  the  parties  into 
an  open  rupture,  and  to  stop  every  attempt  at  pacific  n^^ociations ; 
and  when  BaghrA  EJian  had  appealed  too  strongly  to  his  son's  im- 
hardened  heart  to  be  wholly  unheard,  the  vizier  had  endeavoured  to 
frustrate  all  the  good  effects  of  the  interview.     He  had  drawn  a  line 

*  The  only  allusion  to  him  in  the  poem  is  perhaps  in  certain  secret  instructions 
and  coonsels  of  state  which  are  two  or  three  times  mentioned  in  the  interriews 
between  Ksi  Koblid  and  Nasir-ud-Din.  Z(a  Barni^  gives  long  secret  dialogues 
between  the  king  and  his  father,  where  the  latter  warns  his  son  against  the 
puinister's  treachery. 
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of  humiliating  ceremonies  round  the  king  to  chill  the  paternal  heart 
from  the  approach.  "  To  all  these  the  prince  suhmitted ;  until  after 
repeated  oheisances  he  found  the  king  remaining  unmoved  on  his 
throne,  when,  shocked  by  this  unnatural  behaviour,  he  burst  into 
tears.  This  sight  overpowered  all  the  king's  resolutions ;  he  leaped 
from  his  throne  and  ran  to  throw  himself  at  his  father's  feet ;  and 
the  father  hastening  to  prevent  him,  he  fell  on  his  neck  and  they 
remained  for  some  minutes  weeping  in  each  other's  arms,  while  the 
whole  court  was  almost  as  much  affected  as  themselves."  One  feels 
that  there  is  nothing  in  Mir  Khusrau's  poem  one  half  so  truly 
pathetic  as  this  plain  prose ;  it  is  one  of  those  touches  of  nature 
which  make  the  whole  world  kin,  but  which  Mtr  Khusrau  completely 
overshoots  in  his  endeavours  to  be  original  and  sublime. 

There  is  only  one  observation  more,  and  that  relates  to  the  final  issue 
of  the  dramatis  persons.  We  read  that  the  poet  wrote  for  the  king 
in  the  year  688,  but  in  that  very  year*  the  king  murdered  the  viader 
who  had  been  such  an  evil  guide  for  his  youth.  Cowed  by  that 
superior  will,  he  dared  not  openly  to  assume  his  authority,  and  he 
could  only  turn  to  the  poison  bowl  to  rid  him  of  the  too  powerful 
servant.  But  his  own  hands  were  too  enervated  to  seize  the  reins 
which  the  dying  minister  dropped ;  the  whole  empire  relapsed  into 
confusion,  and  the  great  military  chiefs  openly  contended  for  the 
falling  fragments.  The  dissolute  young  king  found  himself  utterly 
powerless  in  the  midst  of  the  confusion  which  he  had  evoked,  and 
he  was  soon  assassinated  in  Ealu  £har(,  the  scene  of  so  many 
of  his  revelries ;  and  one  of  these  Turkish  chiefs,  JeUl-ud-Din 
Khilji,  mounted  the  vacant  throne.  A  party  in  the  court  en- 
deavoured  to  secure  the  crown  for  the  little  child  Kaiomars  whom 
we  watched  on  his  baby  mission  to  his  grandfather  in  Bengal ;  he 
was  then  an  infant  in  arms,  and  he  is  even  now  only  three  years  of  age  ; 
but  the  attempt  fails,  and  Khilji's  first  exercise  of  power  is  to  sweep 
the  poor  child  for  ever  out  of  his  path.  Baghr4  Khin  retained 
JBengal  through  these  confusions  as  through  the  last,  and  thirty-six 
years  after,  we  stOl  find  him  there,  as  Ghaias-ud-Din,  the  founder  of 
the  Toghlak  dynasty,  confirms  him  in  his  government. 

*  Variahta  (ivet  687  sa  Ihe  last  yaair  of  hia  re^  but  this  must  be  wrong. 


»rf»^>^»^^^^^>^>^^^»^^rffc^ 
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Ornithology  of  Amoy, — ^Bt  Robebt  SwnraoE,  Esq. 

The  position  of  Amoy  Island  and  its  relative  bearings  to  the 
mainland  of  China  may  be  ascertained  from  any  ordinary  map.  A 
few  words  will  therefore  siiffiee  to  explain  the  nature  of  the  country 
in  which  I  have  followed  my  favourite  pursuit.  This  island,  the  neigh- 
bouring shore  of  the  mainland,  and  the  banks  of  both  the  rivers  (the 
chief  one  leading  to  Changchow  Foo  and  the  other  to  Tung^^ 
Hien)  are  all  densely  populated,  and  have  remarkably  little  wood 
excepting  occasional  banyans  thriving  in  the  midst  of  villages.  The 
plains  are  well  cultivated  and  planted  for  the  greater  part  with  rice, 
maize,  sugar-cane,  CucurbitacetBy  and  hemp  during  summer,  and 
bearded  wheat,  spinach  (Basella  rubra),  taro,  cabbages,  and  peas  during 
winter.  The  hills  are  either  composed  of  granite  debris  studded  with 
large  black  blocks  of  granite  and  extremely  barren,  or  of  clay ;  and  are 
covered  with  small  stones  and  scanty  herbage.  The  character  of  the 
country  will  probably  account  for  the  paucity  of  our  resident  species 
among  land  birds,  as  compared  with  the  occasional  visitants  or  strag^ 
glers  in  the  same  group. 

The  water-birds,  however,  shew  a  finer  list  of  winter  residents,  no 
doubt  owing  to  the  suitable  feeding-gp'oimd  afforded  them  by  the  large 
mud-flat  of  the  Amoy  creek,  those  of  several  other  inlets  and  creeks 
into  the  mainland,  and  the  marshes  at  the  mouth  of  the  rivers. 

In  identifying  the  following  birds,  Mr.  Blyth  of  Calcutta  has 
rendered  me  much  service,  and  indeed  without  his  valued  aid  I 
could  have  done  little  among  the  non-European  forms.  I  have  also 
to  thank  Mr.  Stevenson  of  Norwich  for  the  help  which  he  has  afforded 
me ;  and  Mr.  G.  Schlegel  at  Amoy,  son  of  Dr.  Schlegel  of  the  Leyden 
Museum,  merits  my  warm  thanks  for  the  loan  of  a  copy  of  the 
Fauna  Japonica,  from  which  work  I  have  gained  considerable  assist- 
ance. 

Amoy,  Idth  November,  1859. 

Ornithology  of  Amoy.     China, 

(Classified  according  to  Dr.  J.  B.  Hay's  Catalogue  of  Genera.) 
1.  Buteo  vulgaris^  yar.japonicWj  Temm.  andSchl^.,  Faun.  Japw- 
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A  r^iilar  winter  visitant. 

2.  Fandion  haliae^us,  (L.)  P 

Lives  on  Hke  rocks  at  the  mouth  of  the  harbour  and  comes  occa- 
sionally to  Amoy,  but  is  very  shy  and  unapproachable.  I  have 
never  been  able  to  procure  a  specimen. 

3.  Faleo  peregrinus^  (L.) 

Breeds  in  the  neighbourhood  and  is  not  unfrequent. 

4.  Mifpotriorchu  mhbuteo,  (L.) 

Bare. 

5.  Tinnuneulus  alatuhrius,  Brisson. 

A  common  resident. 

6.  MUmu   goninday  Sykes,  var.  metanoHs,  Gray.      Faun.    Japon. 

[jUte,  p.  95.] 
Very  common,  especially  in  the  harbour. 

7.  AncipUer  fUsuty  (L.)  P 

Bare.  Differs  from  the  European  bird  chiefly  in  having  white 
azillaries,  as  well  as  in  many  minor  points. 

8.  JGeromsuB  badiWy  Gmelin. 

Beodved  from  Fouchow,  and  shot  in  Amoy,  November  of  this 
year. 

8.  Cfircw  cganeu9f  (L.) 

Pretty  common. 

9.  Circus  aruginosus,  (L.) 

Very  common  up  the  rivers. 

10.  Ninos  seutellatuSy  (Baffles.) 

A  stra^ling  winter  visitant,  common  in  summer  at  Fouchow 
where  it  breeds.  The  immature  plumage  is  brown,  banded  with 
ochreous. 

11.  Subo  fiuunmusy  Sibbald. 

Occasionally  seen  of  a  winter's  evening.  Breeds  somewhere  in  the 
neighbourhood,  as  every  early  spring  the  young  are  sold  in  the 
streets  of  the  town. 

12.  Ephialtes  hakkamaena,  Pennant. 

Bare.  I  procured  two  one  winter,  one  mottled  brown  on  the 
upper-parts,  the  other  mottled  buff ;  the  fli*st  I  take  to  be  the 
immature  plumage,  as  both  these  examples  were  females.    Mi\ 
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131yth  iiifomu  me  that  this  is  not  an  uncommon  species  in  the 
vicinity  of  Calcutta. 

13.  Caprimulgut  di/ticivorus,  nobis.     [C  indicus,  large  Tar.,  Bljth, 

J.  A,  8.  XIVy  208  ;  the  small  var.  there  also  noticed  being  C. 
Kelaarti,  Blyth,  J.  A,  S.  XX,  175,  from  the  Nilgiris  and  moun- 
tains of  Cejlon.] 

Tliis  species  is  closely  akin  to  the  CaprimuiffUM  Jotaha  of  the 
Fauna  Japonica ;  the  following  being  the  most  stiiking 
points  of  difference.  Our's  has  the  wing  \  inch  longer  and 
the  beak  2  lines  longer.  Instead  of  the  2nd,  3rd  and  4th 
quills  in  the  male  having  a  white  band,  our's  has  a  white  spot 
on  the  inner  web  of  the  1st,  and  a  band  across  the  2nd  and  3rd 
only.  The  sides  of  the  head,  greater  and  lesser  wing-coverts,  and 
scapularies  are  frosted  with  white,  and  a  narrow  line  of  frosted 
white  runs  from  the  bill  to  the  top  of  the  eye  and  extends  in 
a  broken  manner  beyond.  In  most  other  respects  it  resembles 
C.  jotaha,  the  tail  is  banded  with  white  pretty  much  in 
the  same  style,  and  the  tarsus  is  feathered  to  the  base  of  the  toes. 
It  stays  in  Amoy  the  greater  part  of  October  and  November, 
and  is  there  seen  hawking  over  paddy-fields  for  water-beetles 
which  fly  at  night.  Out  of  the  stomachs  of  birds  shot  I  have 
repeatedly  taken  out  whole  individuals  of  Dtftieus  mar^ino' 
tus,  and  in  one  instance  two  perfect  specimens  were  so  found, 
but  with  the  hind-legs  reversed,  apparently  with  the  intention 
of  affording  no  impediment  to  the  passage  of  so  large  a  beetle 
down  the  oesophagus.  This  species  breeds  at  Fouchow. 

Another  and  smaller  species  is  met  with  in  a  copse  about  twelve 
miles  distant  from  Amoy  during  the  months  of  September 
and  October.  It  has  naked  tarsi,  is  10  inches  long  and  has 
the  lateral  tail-feather  white  except  just  at  the  tip.  The  Ist 
and  2nd  quiUs  are  blotched  with  a  large  spot  of  white  on 
each,  and  two  white  spots  occur  on  the  throat.  A  yellowish 
circle  girts  the  eye.  Not  having  been  able  as  yet  to  identify 
the  species,  I  have  named  it  passim    ' 

14.  Oaprimulffus  stictomus,  nobis.     [Akin  to  C.  monticolus,  Franklin, 

and  C.  affinisy  Horsfield ;  but  much  richer  in  oolouringi  J?.  B!\ 

15.  Cypselus  vittatus^  Jard.  and  Selby. 
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Frequent  in  spring,  flying  high  in  fine  weather,  but  darting  about 
low  during  rain.     Does  not  build  here. 

16.  Oyp8elu8  subfu/rcaiuSj  Blyth.     [AiUe^  p.  95.] 

A  permanent  resident,  associating  in  parties  and  twittering 
together  at  a  great  height  in  the  sky,  then,  suddenly  separat- 
ing, the  birds  dart  to  all  quarters,  each  displaying  its  command 
of  wing  in  the  chase  after  insects ;  then,  again,  they  meet  aa 
before,  and  so  on  for  the  greater  part  of  the  day,  seldom  resting. 
The  nest  is  often  placed  under  the  rafters  of  verandahs,  and 
resembles  that  of  the  House-Martin(U^^Zi^o»  urbica)  at  a  dis- 
tance; but  is  composed  of  straw  and  other  soft  materials 
glued  together  in  regular  layers.  The  old  birds  roost  every 
night  in  their  nests  all  the  year  through. 

17.  Hirundapua  nudipes,  Hodgson.* 

A  straggler  in. spring  during  rain-storms. 

18.  Hirundo  rustica,  L.,  var.  gutturalisy  Scopoli. 

This  appears  to  be  merely  a  degenerate  variety  of  the  European 
species.  It  is  a  summer  resident  here  and  pretty  numerous, 
building  mud-nests  shaped  like  a  half-dish,  and  lined  with 
straw  and  a  few  feathers,  over  the  doors  of  Chinese  huts^  where 
they  are  reverenced  as  the  harbingers  of  good  luck. 

19.  Sirundo  dav/rica,  L. ;  alpestrisj  Pallas. 

A  few  passing  flocks  spend  a  day  or  two  in  Amoy  during  winter. 
In  Formosa  it  takes  the  place  of  the  common  species,  and 
builds  domed  nests  of  clay  and  mud  under  the  roof-tops. 
Those  nests  are  lined  properly  with  feathers,  and  contain  from 
3  to  5  fine  white  or  pinkish  eggs. 
20«  Mwrystamus  orientalis,  L. 

Very  rare. 
21.  Halcyon  smymensis,  L. 

A  common  resident ;  called  "  Fei-tsuy"  by  the  Chinese,  who 
glue  the  feathers,  chiefly  those  of  the  wing,  over  ornaments 
worn  by  their  women.  Thus  treated  the  lustrous  blue  feathers 
^ve  the  appearance  of  turquoise  stone.  The  bird  is  shy  and 
is  remarkable  for  its  loud  screeching  cry. 

•  A  specimen  since  sent  accords  exactly  with  Gbuld's  figure  of  the  Aastralian. 
species ;  but  I  cousider  the  latter  not  t-o  dilTer  from  the  Uiinalujan.—^Owr.  Jy.  Soc 

2  K  2 


244.  Ornithohgtf  ofAmoy.  [No.  $, 

22.  Halcyon  cUricapiHay  QtmeXm^pileata^  Boddaert. 

Rarer  than  the  preceding ;  its  feathers  are  alBO  used  for  orna- 
mentSy  to  which  they  give  a  deeper  tone. 

23.  AUedo  hengalengUy  GhneHn. 

A  very  common  resident  and  generally  known  as  the  ''  King  (^ 
the  Shrimps ;''  called  hy  Amoy  Chinese  Ang  fonf  vmg. 

24.  Ceryle  rudis,  L. 

Very  common  on  the  river ;  where  it  rises  on  the  wing  at  a  height 
ahove  the  water,  and  drops  suddenly  on  its  scaly  prey.  I  have 
also  seen  it  strike  obliquely  when  flying  dose  to  the  surface  of 
the  water. 

25.  Upupa  epops,  L. 

Stays  all  the  year  and  k  nowhere  common ;  builds  in  the  holes 
of  walls  and  exposed  coffins ;  is  called  by  the  notivea  the  Coffin- 
bird,  and  flies  with  long  xmdulating  sweeps. 

26.  Orthotomua  phyllarapheufy  n.  sp.     [Ihis^  Vol.  II,  49.] 

Length  4^  inches  ;  wing  1-^ ;  tail  2.  Bill  along  cuimen  | ;  to 
gape  -fjg.  Tarsus  ^ ;  mid-toe  y%  ;  faind-toe  -^ ;  outer  toe  rather 
longer  than  the  inner.  Bill  pale  flesh-colour,  along  the  ridge 
dark  hair-brown.  Legs  and  toes  pale  yellowish-brown.  Iris 
buff;  narrow  circle  round  the  eye,  pale  buff.  Forehead  fer- 
ruginous, gradually  changing  to  olire-brown  on  the  head.  Back 
bright  olive-green.  Wings  and  tail  hair-brown,  the  coverts 
margined  with  olive-green,  and  the  quills  with  yellowish  olive- 
brown.  Round  the  eye  and  all  the  under-parta,  including  the 
riionlder-edge,  ochreous^wliite,  darker  on  the  flanks,  and  buff  on 
the  tibiae.  The  two  central  tail-feathers  of  the  male  gradually 
lengthen  at  the  commencement  of  spring  until  Mvjt,  when  they 
are  about  1^  inch  or  so  longer  than  the  others,  which  are  all 
somewhat  gpraduated.  I  observe  that  these  lengthened  feathers 
soon  become  worn  and  usually  drop  after  the  first  nesting,  to  be 
r^laoed  by  others  scarcely  longer  than  the  lateral  (Hies. 

Mr.  Blyth  remarks — ^^  Tour  Orihotofims^  I  think,  is  new,  and  con- 
stitutes the  12th  species  (!)  now  to  be  recognised.  The  other 
11  are  described  by  Mr.  F.  Moore  in  his  monograph  on  the 
genus,  read  before  the  Zoolc^cal  Society,  28th  February,  1854.*' 

This  bird  is  usually  seen  in  pairs>  and  is  very  common  in  most 
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bushy  places.    Besides  at  Amoj,  I  have  also  observed  it  at 
Hongkong  and  Fowehow. 

27.  Prima  sonHana,  n.  sp.     [Ihis,  Vol.  11^  50.] 

I  have  named  this  from  the  crackling  noise  it  produces  when 
hopping  or  flying  from  twig  to  twig. 

Length  5^ ;  wing  1'^ ;  tail  8.  Bill  along  culmen  -J^,  to  gape 
•^.  Tarsus  y^;  middle  toe  ^;  outer  sightly  longer  than 
the  inner,  hind-toe  ^.  Bill  and  inside  of  mouth  black.  Irides 
orange-yellow.  L^  buff,  browner  on  the  claws.  Head  fine 
deep  bluish-grey ;  chin  and  cheeks  white ;  occiput  and  back 
olive-green,  blending  with  the  grey  towards  the  fore-part  and 
becoming  tinged  with  sienna  on  the  rump.  Wings  light  hair- 
brown  margined  with  buff  olive-green.  Tail  pale  brown,  mar- 
gined and  tinged  with  buff  olive-green.  Breast  a  clear  pale 
buff  tinged  with  primrose,  deepening  on  the  under-parts  and 
very  deep  on  the  thighs. 

The  female  has  the  head  less  bluish  than  the  male  ;  and  in  the 
young  the  head  is  uniform  with  the  back. 

This  species  is  resident  here,  and  builds  domed  nests  on  the  stalks 
of  reed-plants  ;  the  eggs,  7  or  so  in  number,  are  strangely  red. 
Mr.  Blyth  remarks  on  our  bird — ^**  Your  Prinia  from  Amoy 
comes  exceedingly  close  to  P.jUmvetUris,  Delessert,  which  is 
common  in  the  Bengal  Sundarbiins,  Tenasserim,  <ftc.,  and  I 
have  received  it  also  from  Singapore ;  but  yours  has  a  longer 
tail,  wants  the  bright  yellow  of  the  lower-parts  below  the 
breast,  and  there  is  an  admixture  of  white  in  the  loral  region  and 
ear^coverts  not  seen  in  our  species.  Moreover,  Pr,  flamvetUris 
lays  a  similar  red  e^^  as  I  am  informed  by  Major  S.  B. 
TickeU." 

28.  Drymoica  extenaieauda,  n.  sp.     \_lhis.  Vol.  II,  50.] 

A  common  resident,  and  seems  to  deHght  in  fields  of  grain,  long 
grass,  Ac,  It  is  often  seen  standing  on  a  stalk,  throwing  up 
its  tail  and  twittering  a  short  series  of  unmusical  notes. 

Length  531^ ;  wing  1^ ;  tail  2i,  long  and  graduated  deeply,  the 
outer  feather  measuring  only  ly^.  Bill  along  culmen  -^,  to 
gape  y^ ;  deep  blackish-brown,  paler  just  at  the  tip,  and  yel- 
lowish flesh-colour  at  the  base  of  the  lower  mandible ;  inside 
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of  mouth  pale  flesh-colour.  Iris  orange-yellow,  margin  of 
eyelids  buff.  Tarsus  yV  5  middle-toe  -^ ;  outer  toe  slightly 
longer  than  the  inner  which  is  -f^ ;  hind-toe  -J-J ;  legs  yel* 
low-ochre,  flesh-coloured  on  the  upper  surface  of  the  toes.  Upper 
parts  olive-brown;  region  of  the  eyes,  curvature  of  wing,  and  tibisB, 
buff-ochre.  Under  parts  pale  ochreous,  with  a  tinge  of  primrose- 
yellow.  Wings  and  tail  light  hair-brown ;  the  feathers  of  the 
former  margined  with  yellowish  brown-olive  on  the  coverts,  and 
reddish  on  the  quills ;  those  of  the  latter  indistinctly  barred  with 
a  darker  shade.  "  Your  Drymoiea^^  adds  Mr.  Blyth,  "  is  nearly 
akin  to  the  common  D,fu9ca  of  Bengal,  Nipal,  &c.,  represented 
by  i>.  inomata  in  S.  India,  but  has  a  conspicuously  longer  tail, 
more  decidedly  rufescent  lower-parts  and  around  the  eye,  and 
the  crown  is  distinctly  striated,  in  which  last  it  approximates 
the  OisUcola" 

29.  Cistieola  ttntintMbuUms,  nobis.     {_2his,  Vol.  II,  51.] 

This  bird  is  of  rare  occurrence  in  Amoy,  but  is  frequetit  in 
Shanghai  and  West  Formosa.  I  have  described  it  as  Cala" 
marUhella  tinnahulans,  in  the  II.  Vol  of  the  '  Journal  of  the 
N.  China  Branch  of  the  Eoyal  Asiatic  Society.'  On  comparing 
ours  with  C.  hrunmceps  of  the  Fauna  Japonica  I  note  the  fol- 
lowing differences.  Ours  is  i  inch  longer,  and  5  lines  shorter  in 
the  wing.  The  1st  quill  is  very  short  instead  of  being  nearly 
equal  to  the  2nd,  which  is  li  lines  shorter  than  the  drd,  4th 
and  5th  equal  and  longest.  The  bill  is  longer.  The  feathers 
of  the  head  are  bordered  with  yellowish-brown.  No  greyish- 
brown  occurs  on  the  breast,  but  the  medial  line  from  the  throat 
to  the  vent  is  pure  white,  both  sides  of  it  being  more  or  less 
washed  with  sienna-buff. 

dO.  Acrocephalus  magniroxtris,    [i^if,  Vol.  II,  51.] 

This  bird  abounds  from  Amoy  to  Shanghai  in  all  reedy  places  and 
is  described  in  the  Fauna  Japonica  under  the  term  Salicaria 
turdina  orietUalis,  and  stated  there  to  be  found  also  in  Borneo 
Macassar,  and  Sumatra. 
Length  7yV ;  ^^g  ^ru-   '^^^^  graduated  and  3«   Bill  -f^^  to  gape 
lyV     Upper  parts  a  sienna  or  yellowish  brown ;  wings  brown, 
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margined  with  the  same ;  tail  do.,  and  tipped  with  yellowish 
grey,  eye-streak  and  throat  yellowish-white.  Under  parts 
sienna-yellow  with  more  or  less  white,  and  occasionally  with  a 
few  pale  brown  streaks  on  the  throat. 

Mr.  Blyth  says,  of  our  Aerocephalus,  it  may  be  remarked — '*  that 
(like  the  two  figured  in  Gould's  Birds  of  Australia)  it  helps 
to  fiU  up  the  gap  between  the  large  and  small  species  of 
Europe  and  India  respectirely ;  and  that  it  is  remarkable 
for  the  great  disproportionate  size  of  the  bill,  which  equals 
that  of  the  European  A.  arwndinaeeus^  (L.),  or  of  the  Indian 
A,  &rtmn««£ren«,(Jerdon,)  both  of  which  are  much  larger  birds." 

Its  song  is  hurried,  though  sweet  and  sometimes  powerful. 

51.  Acroe^hahu  (?)  bistripce^,  n.  sp.     [i^M,  Vol.  II,  61.]* 

This  small  species  is  easily  distinguished  by  a  line  of  black  over 
a  yellowish  streak  above  each  eye.  Length  6f ;  wing  2^ ; 
tail  2^'^  and  graduated.  Bill  i,  to  gape  y%.  Upper  parts  olive- 
brown,  tinged  with  sienna,  and  redder  on  the  rump  and  edgings 
of  the  tail.  Wings  haur-brown  margined  with  the  prevailing 
colour.  Throat,  belly,  and  under  wing-coverts  whitish,  the 
rest  of  the  lower  parts  deeply  washed  with  sienna-buff. 

52.  Arundinax  (?)  cfvn,twnan»,  n.  sp.     [i^,  Vol.  II,  52.] 

A  winter  visitant  at  Amoy,  but  found  in  summer  at  Shanghai, 
uttering  its  notes  from  its  concealment,  which  are  so  rich  and 
full  that  when  first  heard  you  expect  them  to  be  the  com- 
mencement of  a  fine  song ;  but  alas !  these  3  or  4  notes  are 
all  that  the  bird  possesses,  and  though  you  strain  your  ear, 
listening,  from  the  same  bush  you  hear  at  intervals  only  the 
same  few  rich  notes. 

Length  6i  \  vring  2^,  tail  2^.  Bill  i,  to  gape  ^.  Forehead 
and  crown  rufous-brown ;  upper-parts  and  tail  olive-brown. 
Wings  hair-brown  with  yellowish-brown  margins.  Throat, 
under  wing-coverts,  and  belly  white ;  eye-streak  and  under- 
parts  ochreous  and  yellowish  g^^ey.     Bill  and  feet  brownish. 

Mr.  Blyth  observes  :  '^  This  seems  very  like  a  second  species  of 

*  This  does  not  range  well  in  Jjcraeephalus^  nor  is  it  a  Calamodyta,  but  in 
form  of  tail  approximates  Locuttella*  It  is,  hovrevery  a  distinct  form,  and  will 
hare  to  be  so  recognised. — Cwr.  Am*  8oo» 
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my  genus  jirundinax.  The  taO,  kowerer,  is  obscurdj  striated 
across,  which  I  do  not  obsenre  in  mj  A.  oUvoeems ;  and  your 
bird  has  also  a  mtich  stronger  hind-toe  and  daw,  quite  dispro- 
portionately so  as  regards  the  anterior  toes.  The  white  of  its 
wings  underneath  b  remarkable.  The  tail  is  less  gradoated 
than  in  A.  olivaeeut. 
I  have  compared  this  with  the  descriptions  of  SaUearia  eantan» 
and  eamtiUaiu  in  the  Fauna  Ji^ponica^  and  though  closely 
allied  to  the  former  it  certainly  is  not  the  same.  The  eantana 
seems  to  bear  to  the  eantillans  the  same  analogy  that  this 
species  bears  to  the  succeeding.*' 

33.  Arundinax  (?)  minuius,  n.  sp.     [/Ur,  YoL  11,  52.] 

This  is  a  most  singular  miniature  of  the  for^;oing,  rraembling 
it  almost  exactly  in  colour,  but  differing  considerably  in  size. 
Length  5 ;  wing  2^ ;  2^^.  This  bird  is  also  more  robust  in 
build,  livelier  and  more  open  in  habits,  and  is  rarer  here  than 
the  foregoing.  Were  it  not  for  both  birds  occurring  at  the 
same  season,  one  would  be  inclined  to  look  upon  this  as  merely 
a  degenerate  variety  of  the  other. 

34.  Fhylloseopus  fuseatuSf  Blyth. 

Common  during  winter,  and  stays  so  late  in  spring  that  I  have 
a  strong  suspicion  that  it  nidificates  in  the  neighbourhood.    It 
entertains  us  during  the  early  vernal  months  with  its  pretty 
shake  song,  but  its  most  frequent  note  is  ^'  ekick  ekiek** 
85.  Phylloscopua  tenellipeiy  n.  sp.     \_IlnSy  Vol.  II,  53.] 

This  species  has  delicate  light  pink-coloured  feet,  hence  the  name. 
Length  4^,  wing  2^,  1st  quill  i  in. ;  2nd  If,  drd  2  in.  the 
4th  slightly  longer  and  the  longest  in  the  wing.  The  4th,  5th, 
and  6th  quills  sinuated  on  the  outer  web ;  the  rest  inwards 
with  mucronate  tips.  Tail  2,  the  feathers  nearly  equal,  moder- 
ately broad,  rounded  on  the  outer  web  towards  the  tip,  and 
sinuated  on  the  inner,  both  leading  to  a  point.  Expanse  7^. 
Bill  -f^i  to  gape  -f^.  Tarsus  f|;  middle  toe  •^;  outer 
longer  than  the  inner ;  hind  toe  i.  Beak  brownish,  pale  flesh- 
coloured  on  the  tip  and  tomia  of  upper  mandible  and  basal 
half  of  lower.  Inside  of  mouth  flesh-ochre.  Upper-parts  olive- 
green,  brown  on  the  head  and  upper  back.     £yc-streak  and 
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cheeks  cream-colour.  Through  the  eye  and  below  the  eye-streak 
runs  a  dark  line  of  olive-brovm,  darker  on  the  coverts ;  the  eje- 
streak  whitening  and  increasing  towards  the  occiput.  Wings 
light  hair-brown,  margined  and  tinged  with  olive-sienna; 
quills  darker  hair-brown  with  dark  shafts.  Some  of  the  large 
coverts  tipped  with  yellowish.  Tail  light  hair-brown,  margined 
and  tinged  with  olive-sienna,  browner  on  the  rump.     Lower 

•  parts  pure  white,  except  sides  of  the  neck,  flanks,  and  thighs, 
which  are  slightly  fibrous  and  grey.  The  shoulder,  under  wing- 
and  tail-coverts,  are  tinged  with  primrose-yellow. 

This  is  a  straggling  visitant  during  the  cold  weather,  and  may 
be  distinguished  by  its  note  "  charrr 

36.  Fhylloseopus  ttylvicultrix,  n.  sp.     \_2lnSf  Vol.  II,  53.] 

Mr.  Blyth  remarks  on  this — "  a  new  species,  differing  from  all  but 
the  European  nhilatrix  in  the  minute  size  of  its  first  primary, 
in  which  character  however  sibilatrix  exceeds  it." 

Length  4J,  vnng  2i,  1st  quill  ^,  2nd  1^,  3rd  and  4th  1^. 
Tail  1^^.  Bill  i  ;  to  gape  f{.  Upper  mandible  brown  with 
a  yellow  edge,  lower  yellow  with  a  patch  of  brown  on  the 
terminal  half.  Tarsus  ^^  pale  yellowish-brown,  yellower  on 
the  under  surface  of  the  toes  and  browner  on  the  claws.  Upper 
parts  olive-green,  brownish  in  some  lights,  especially  on  the 
crown.  Line  over  the  eye,  a  row  of  feathers  on  the  lower  half 
of  eye-circle,  and  part  of  the  cheeks,  pale  chrome-yellow  ;  loral 
space  blackish-oliveu  Feathers  of  the  wings  and  tail  hair- 
brown,  broadly  margined  with  olive-green,  a  spot  of  yellowish- 
white  marks,  the  tip  of  the  outer  web  of  the  first  5  2nd 
coverts.  Under-parts  pale  yellowish  or  primrose  white,  varying 
in  tint.  The  under-shaft  of  all  the  tail  feathers  white,  and 
the  margin  of  the  inner  web  of  the  3  outer  tail-feathers  faint 
white.  The  size  of  the  bill  differs  considerably  in  different 
individuals. 

It  is  very  numerous  here  during  the  months  of  April  and  May, 
and  again  in  October  and  September,  on  its  migrations. 

37.  Pkfflloacopua  eoronatuSy  (Temm.  and  Schleg.) 

Thb  species  is  noticeable  from  having  a  faint  line  of  yellow  on 
the  crown  like  a  Begviu9^  and  b  identical  with  that  of  the 

2  L 
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Fauna  Japonica,     It  wanders  to  Amoy  occasionally  daring  its 
vernal  and  autumnal  migrations. 

38.  Beguhides  proregulus,  (Pallas,) — modestus,    Gould, — inomatuSf 

Blyth* 
Winters  here  and  is  solitary  in  habits,  uttering  as  it  pursues  its 
food  a  long  plaintive  "  sweet,"  which,  in  spring,  repeated  se* 
veral  times  in  rapid  succession,  constitutes  its  song. 

39.  Reguhides  ckloronotus,  (Hodgson.) 

Often  seen  in  pairs  during  winter,  roaming  about  from  tree  to 
tree. 

40.  Copsgch/us  saularisy  (L.) 

A  common  resident ;  native  name  Ohuy  Kam^Chay, 
4>1.  JBratincola  indiea,  Blyth. 
Winters  here. 

42.  Ruticilla  aurorea,  (Pallas.)     [£.  leucoptera,  Blyth.] 
Winters  here. 

43.  Larvivora  oycma^  Jlodgson  ? 

Straggles  here  occasionally,  in  its  migrations. 

44.  lanthia  rufilatus,  (Hodgson)  ;  eyanura,  Temm.  and  Schleg.,  Fauna 
Japon.  Winters  here. 

45.  Mwcicapa  mugimaki,  Temm.  and  Schleg.,  Fauna  Japon.  (see  Ap- 

pendix.) 

[Genus.  Ebtthbobtebna,  Bonap.  In  winter  dress,  I  cannot 
distinguish  it  from  the  common  JE.  leumira  of  India.  E,  B.l 

This  is  a  spepies  of  lively  Chat-like  habits,  but  fond  of  jerking 
up  the  tail  like  a  robin.  It  straggles  here  during  its  autumnal 
migrations.  The  female  or  immature  plimiage,  which  has 
occurred  here  most  frequently,  may  be  thus  described  :— 

Jjength  4^V-  Wing  2,2^ ;  expanse  7  J  ;  1st  quill  ^^,  2nd  1^, 
3rd  and  4th  2^^,  Tail  2y'^,  feathers  rounded  on  the  outer 
web,  sinuate  on  the  inner,  and  ending  in  a  point.  Bill  -^y  to 
gape  tV-  Tarsus  tV»  middle  toe  -J^,  inner  toe  slightly  shorter 
than  the  outer,  hind  toe  ^ ;  tarse  thick ;  claws,  especially 
the  middle  and  hind  one  rather  long  and  pointed  all  black. 
Inside  of  mouth  ochreous.  Irides  black.  Upper  parts  brown 
with  an  ochreous  wash.  Wings  hair-brown  edged  paler; 
Snd  coverts  tipped  with  ochreous,  forming  a  transverse  wing* 
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bar ;  3rcs  and  a  few  of  the  interior  and  2nes  tipped  and  edged 
with  whitish.  Urpygials  and  tail  black-tipped  and  edged 
paler,  the  lateral  rectrices  with  more  than  half  the  basal  inner 
web  and  shaft,  the  2nd  and  3rd  both  webs,  and  the  4th  a  part 
of  the  outer  web,  white,  all  having  some  black  near  their 
bases.  Throat,  belly,  and  under  tail-coverts  pure  white.  Sides 
of  neck  and  throat,  breast,  flanks,  and  under  wing-coverts 
brownish  with  more  or  less  ochre.  Thighs  brownish.  Edge 
of  inner  webs  of  quills  pale  brownish* 

46.  JPartts  minora  Temm.  and  Schleg.    (Figured  in  Gould's  '  Birds  of 

Asia.') 
The  same  species  as  that  described  in  the  Fauna  Japonica.     It 
prevails  along  the  coast  of  China  from  Hongkong  to  Shan- 
ghai.    The  trivirgatus  of  the  same  work  is  common  at  Shan- 
ghai, but  is  not  met  with  so  far  South  as  this. 

47.  Zo^terops  japonicus,  Temm.  and  Schleg. 

This  answers  in  every  respect  to  the  bird  of  the  Fauna  Japonica, 
except  that  the  Ist  quill,  though  very  minute,  is  yet  not  want- 
ing. The  bill  and  legs  are  of  a  slaty  blue  when  the  bird  is 
alive,  and  not  of  a  blackish  brown  horn-colov/r  (a  fault  evidently 
attributable  to  the  descriptions  being  taken  from  a  dried  skin). 
The  breast  and  flanks  are  of  a  pale  dingy  colour,  with  but  very 
little  reddish.  Iris  dark  blackish-brown.  It  is  resident  in 
the  neighbourhood,  and  often  wanders  to  Amoy  during  winter 
in  search  for  food. 

48.  Motacilla  boarula,  (L.) 

Common  winter  visitant- 

49.  Motacilla  luzoniensiSy  Scopoli. 
Common  in  winter  ;  a  few  breed  here. 

50.  Motacilla  lugubris,  Temminck. 

Common  in  winter. 

51.  Budgtes  Jlava,  (L.) 

I  think  the  European  species ;  rare* 
^52.  Budytes  sulphurea. 

Both  these  species  are  found  in  autumn,  in  rice-fiolds. 
53.  Anthus  thermophilus,  Hodgson. 

Common  during  winter.  Two  other  species  occur,  but  ihcy  still 
remain  unidentified. 

2  L  2 
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54.  Pipasieg  agilis,  (Sykes.) 
Common  during  winter. 

55.  Oorydalla  Bichardi,  (Yieillot.) 

A  common  winter  visitant ;  deeply  ochreond  on  its  arrival,  bat 
this  34)pearance  wears  of  as  the  season  advances. 
66.  Myiopkonus  ewruleu9,  (ScopoK).  [^Nee.  M.  Tbmmikckit,  Vigors.] 
Lives  among  rocky  caverns ;  not  common,  and  very  shy  ;  native 
name  Aw-ehuy, 
57.  Turdus  daulias,  Temminck. 

Our  commonest  winter  Thrush,  answering  in  eveiy  respect  to  the 
description  of  the  species  in  the  Fauna  Japonica,  which  work 
represents  a  figure  of  the  bird  on  Plate  26 ;  but  the  first 
notice  of  it  is  due  to  M.  Temminck,  who  published  a  repre- 
sentation of  it  in  the  Punches  color,  PI.  615. 

68.  Tardus  paUenff  Pallas,— pa^/iuf,  Gmelin. 

This  species  varies  greatly  in  size,  and  is  remarkable  for  its  white 
eye-streak.  It  strikes  me  that  this  is  the  rvfiilus  of  Drapiez 
and  modestus  of  Eyton,  rather  than  the  following. 

69.  Turdtts  ehrysolaus,  Temminck.     Planches  colori^  from  Japan. 
It  arrives  here  in  small  parties  in  early  spring,  and  at  that  time 

is  of  frequent  occurrence  among  bushes  and  gardens.  Besides 
the  above  three,  I  have  procured  two  other  species  still  un- 
identified. 

60.  Merula  eardis,  (Temminck.) 

This  small  and  handsome  species,  so  remarkable  for  the  changes 
it  undergoes  from  the  plumage  of  a  TSirdus  to  that  of  a  true 
Meruluy  seems  to  form  a  natural  link  between  the  two  sub- 
genera. These  changes  of  plumage  have  been  well  described 
and  beautifully  figured  in  the  '  Fauna  Japonica.'  It  visits  us 
chiefly  during  winter,  but  I  have  no  doubt  that  some  of  them 
spend  the  summer  near  at  hand,  as  I  have  met  them  here  late  in 
spring. 

61.  Merula  mandarina,  Bonaparte ;  M.  vulgaris  of  China,  auetorun. 
A  common  resident  everywhere  up  the  coast. 

62.  Oreocincla    varia,    (Lath.,)    nee    Horsfield ;    Turdus    WhUei^ 

Eyton. 
A  straggling  visitant.     Number  of  rectriees  14. 
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63.  Petrocossyphus  maniUentis,  (Boddaert.) 

Common  among  the  rocks  all  the  year  through. 

64.  Garrulax  perspieillatus,  (Gm.) 

Length  12  inchea.  Wing  4^.  TaQ  6y«^.  Bill  J^,  to  gape  ly»y. 
Back,  wings,  and  tail  yeUowish-brown.  Head  and  neck  yel- 
lowish-grey. A  band  reaches  from  one  ear-covert  over  the 
forehead  to  the  oi^er,  forming  a  broad  mark  over  the  eyes. 
Under  parts  pale  rufous-ochre,  very  deep  on  the  vent.  Beak 
and  legs  brown. 

This  large  Butcher-thrush  is  common  in  some  parts  of  the  coun- 
try, building  a  nest  a  good  deal  like  that  of  the  Blackbird. 
It  is  a  shy  bird,  but  may  be  known  a  long  way  off  by  its 
loud  cry  of  ted-teS,  uttered  from  time  to  time,  or  followed  by  a 
liquid  guzzling  low  chatter. 

65.  OarruUue  finensia^  (L.)    [^Leucodioptron  eanorum,  Schiffer,  apud 

C.  L.  Bonaparte  ;  Turdus  canorus,  T.  sinenns,  and  also  Lanius 
infaustuSy  L. ;  nee  Z.  ehinensis,  Scopoli.*] 
This  is  the  Swa-mei  or  Spectacled  Thrush  of  the  Chinese,  by 
whom  it  is  prized  for  its  fine  vocal  powers,  as  well  as  for  its  pugi- 
listic propensities.  It  is,  strictly  speaking,  a  hill-bird,  and  very 
abundant  on  the  hills  hear  Fowchow,  but  aa  I  have,  on  more 
than  one  occasion,  met  with  it  in  the  bushes  here,  I  must 
include  it  in  my  Ust. 

66.  Oriolus  chinemis,  L. 

A  rare  straggler  here,  but  very  common  in  8.  W.  Formosa.  The 
female  is  slightly  greener  than  the  male  on  the  back  and 
wings,  and  is  considerably  larger.  Another  species  resembling 
this,  but  spotted  on  the  breast,  I  have  received  from  Mr.  Holt 
at  Fowchow,  which  I  take  to  be  the  Oriolus  maculaius  of 
Vieillot.     [Young  ctf  the  preceding  ?  JS,  B^l 

67.  JPycTionotus  sinensisy  (Gmelin)  ;  Ihirdus  occipitalis^  Temminck. 

*  The  latter  is  ConmM  cmrittu^  Daad.,  Turdu$  tihanh/it  et  T,  melanopis,  QmelLn, 
Crateropfu  leucogenyty  nobis,  pauim ;  a  true  Oarrulax  inliabiting  the  Teuasserim 
hills,  but  doubtfully  Chinese.  In  Horsfield's  Catalogue,  the  name  Turdua  can- 
oru9,  L.,  is  referred  to  the  Menda  hengalensi*^  Brisson,  and  the  former  specific 
name  adopted  for  that  most  unmnaical  of  birds,  which  properly  stands  as  Malo' 
eoeereus  hengalenau^  (Br.)— Our.  As.  Soe, 
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Very  common  all  over  the  coast  from  Hongkong  to  Shanghai, 
and  everywhere  in  Formosa. 

68.  Pycnonotus     atricapilltis    \Mu9cieapa    atricapilla,  Yieillot,  nee 

L. ;  Hcdtnatornis  chrysorrhous,  Lafr.,  and  P.  Jutmorrhous  apud 
Hartlaub,  Bw.  Zooh  &c.  1846,  p.  1.*] 
Foimd  abundantly  in  some  places  in  this  neighbourhood,  but 
peculiarly  local,  seldom  straying  far. 

69.  Tchitrea  principalis^  (Temminck.) 

Figured  in  the  Planches  colorizes,  and  subsequently  in  the  Fauna 
Japonica.     A  rare  spring  straggler  here. 

70.  Tchitrea  c€druleocephalay  (Quoy  et  Gaim.) 

71.  Hemichelidon    laHrostris,   (Baffles);    cinereo-alba,    Temm.  and 

Schleg.,  Faun.  Japon. 
A  common  winter  visitant ;  remarkable    for  its  singing  notes, 
like  those  of  a  Bed-breast,  or  chinking  of  two  pieces  of  silver. 

72.  Hemichelidonfuliginoaay  Hodgson. 
Straggles  to  Amoy  in  its  vernal  migrations. 

73.  Hemichelidon  rutilata,  n.  sp. 

This  species  approximates  H,  latirostris  in  form,  but  has  a  bill 
even  broader  at  the  base.  It  is  of  rare  occurrence  here  and 
only  during  spring. 

Length  4^.  Wing  2^.  Tail  ?  BiU  ^V  *<>  gape  -^,  breadth  ,V 
Tarsus  yV*  Head  and  upper  neck  blackish-grey.  Back  and 
scapulars  reddish-brown.  Wings  blackish,  margined  with 
burnt-sienna.  Bump  and  tail  tile-red,  the  feathers  of  the 
latter  more  or  less  marked  with  blackish.  Throat  and  fore- 
neck  white,  yellowish  on  their  sides.  The  rest  of  the  lower 
parts,  excepting  just  the  abdomen  which  is  white,  reddish  or 
burnt-sienna  ochre,  more  or  less  intense. 

74.  Xanihopygia  narcissina,  (Temminck)  ; — chrysophrys,  Blyth. 

A  rare  spring  visitant. 

75.  Cyanoptila  cyanomelanura,  (Temminck.) 

Figured  in  the  Fauna  Japonica.     Of  rare  occurrence  here. 

Myiagra  ccprulea,  Gmelin  ? 

A  blue  Fly-catcher  with  a  small  bill ;  procured  here  once, 

*  Tha'Pycnonotua  atricapilUu  of  my  Catalogue,  founded  on  JSgithia  atricapiUa^ 
Yieillot,  u.  Sylvia  niffrieapilla,  Drapioz,  a  Ceylon  bird,  is  referred  to  a  new  geniu, 
Meropixui^  by  the  Prince  of  Canino. — Cur.  As.  Soc, 
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76.  Campephaga  dnerea,  Blyth  f  • 

Of  a  deep  bluish-grey ;  with  green-black  wings  and  tail,  the 
feathers  of  both  tipped  more  or  less  with  white,  the  graduated 
tail-feathers  deeply  tipped.  Vent  white.  Bill  and  legs  black. 
Length  9 ;  wing  4J ;  tail  3^'^.  The  immature  plimiage  is 
lighter  grey,  tinged  with  sienna-yellow,  and  indistinctly  barred 
on  the  imder-parts.  The  basal  part  of  the  inner  webs  of 
several  of  the  wing-feathers  are  marked  with  white,  forming 
a  large  bar,  conspicuous  on  the  under  side  or  when  the  bird  is 
seen  on  wing.  This  species  occasionally  shews  itself  here,  in 
autumn  and  in  spring. 

77.  Pericrocotus  cineretis,  Strickland. 

Length  8,  wing  S^^,  Tail  4,  the  3  outer  feathers  being  shorter 
than  the  rest  and  equally  graduated,  measuring  1^,  2,  and  2| 
respectively ;  the  6  central  ones  are  nearly  equal.  Expanse 
lOJ.  Bill  i,  to  gape  /^y.  Bill  and  feet  black.  The  description 
from  de  la  Fresnaye  runs  thus  ''  Cendre  en  dessus ;  lorums^ 
ailes,  et  queue,  noirs  ;  front,  une  tache  mediane  alaire,  pli  do 
Taile,  bord  exteme  des  r^miges  tertiaires,  la  presque  totalite 
de  trois  rectrices  laterales  et  tout  le  dessous  de  corps,  blancs. 
Longueur  totale  Om.  193.  Habite  I'isle  de  Lu9on  (Philip- 
pines"). The  female  in  all  mine  has  greyish-hrown  wings ;  the 
black  of  the  lore  extends  over  the  beak ;  and  four  instead  of 
three  lateral  rectrices  have  a  good  deal  of  white  on  them. 

The  male  has  a  broad  white  forehead,  and  a  black  crown  which 
gradually  blends  with  the  bluish-grey  of  the  back.  The  winga 
are  also  blacker,  and  there  is  more  grey  on  the  sides  of  the 
breast.  In  fact  the  plumage  of  the  male  bears  great  affinity 
to  that  of  the  Wagtails ;  and  this  species  forms  a  happy 
transition  from  tbe^r^y  of  the  Campephagm  to  the  crocus  tinte 
of  the  Fericrocoti,  It  looks  in,  at  Amoy,  in  parties  during  the 
vernal  and  autunmal  migrations,  and  is  noticeable  for  its  pretty 
Canary-like  trill  caU-note. 

78.  JDicrurus  macrocercus,  Vieillot. 

By  no  means  common  in  this  neighborhood,  but  remarkably  so 
in  S.  W.   Formosa,   where   several  may  bo  seen   during  the 
*  No  nams  of  mj  bestowing. — JE,  B, 
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season,  sitting  on  nests  in  the  same  bamboo-tree,  swaying  to 
and  fro  with  every  puff  of  wind. 

79.  Laniua  sckachy  L. 

Very  common ;  has  a  great  habit  of  shrieking.  This  is  a  muck 
larger  race  than  that  found  in  the  Indian  archipelago,  and  is 
no  doubt  worthy  of  specific  distinction ;  it  remains  only  to  be 
ascertained  to  which  of  the  two  the  name  wius  first  applied. 

80.  Lanius  lueumensis,  Strickland. 

With  reference  to  this  species,  Mr.  Blyth  observes  that  this  **  is 
decidedly  the  true  X.  IvcionensiSy  vide  Strickland,  Ann.  Mag. 
N.  H.  XIX  (1847),  p.  132.  He  considers  there  that  all  the 
various  allied  races  are  varieties  only  of  the  same.  My  notion 
is  that  there  are  3  or  4  cognate  races,  which  may  breed  tc^e- 
ther  when  circumstances  permit  of  it,  and  so  grade  into  one 
another.  Certes  a  Malayan  tuperoiliosus  is  very  unlike  your 
lucionensis,^^ 

These  are  common  here  during  the  seasons  of  migration,  and 
I  have  received  them  this  autumn  from  Mr.  Holt  at  Fowchow. 

81.  Enneoctonus  hucephaltu,  (Temm.  and  Schleg.) 

I  have  never  met  but  one  of  this  species  here,  and  that  proved 
a  female.  It  has  a  large  rufous  head  without  the  usual  black 
face-band  of  the  family,  and  answers  in  every  respect  to  the 
description  of  the  female  in  the  Fauna  Japonica. 

82.  Corvm  torquatm,  Cuv.  [Vide  J.  A,  8,  XXIX,  96.] 
Our  common  and  only  crow  at  Amoy. 

83.  Fica  media,  Blyth ; — sericea,  Gould. 

Very  common. 

84.  Aeridotheres  cristatelltM,  (L.)* 

A  very  common  species  from  Hongkong  to  Shanghai ;  builds  in 
holes  of  trees  or  walls,  or  makes  large  oval  nests  in  trees ; 
learns  to  speak  with  facility  and  soon  becomes  docile. 

85.  Qracupica  (niffricoUis,)  Paykull ;  temporalis^  Temminck ;  tricolor, 

J.  E.  Gray. 
A  common  resident,  associating  in  small  parties ;  builds  round 

*  The  Prince  of  Ottnino  considered  thU  to  be  different  from  true  eristaiMu 
of  the  Fhilippines,  and  adopted  the  name  fuliffinosus,  Bl.,  for  the  China  species. 
Cur.  As,  Soc. 
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Dests  on  higli  trees,  and  lays  clear  blue  eggs  with  very  fragile 
shells  ;  is  a  noisy  bird ;  and  is  also  found  in  Siam. 

86.  Temenuchus  twrdiforvm^  (Wagler) ;  sinensis,  Gmelin ;  elegans^ 

Lesson. 
A  common  summer  resident ;  very  restless ;  builds  in  holes  of 
walls ;  and  is  also  found  in  Pegu.  Its  habit  of  poking  about 
among  brick-holes  in  houses,  Ac.  during  the  nesting  season 
soon  causes  its  newly  moulted  white  plumes  to  be  stained  of  a 
reddish  hue,  and  the  feathers  of  the  wings  and  tail  to  be  much 
abraded.  Before  taking  its  departure  from  us  it  undergoes  a 
complete  moult,  and  then  the  plumage  is  clean  enough. 

87.  Temenuehus  serieeus,  (Latham.) 

A  winter  visitant ;  feeds  largely  on  banyan  berries. 

88.  Tgrnenuehus  eineraeeus,  (Temminck.) 

This  resembles  the  foregoing  a  good  deal  in  form,  but  is  broader 
icross  the  back^  and  generally  more  robust.  It  also  visits  us 
during  winter ;  and  is  identical  with  the  bird  found  in  Japan. 

89.  JSophona  melanuray  (Gmelin.) 

Found  here  the  winter  through  ;  but  leaves  us  before  summer ; 
breeds  in  Shanghai. 

90.  Munia  nudacea,  (L.)  common  in  autumn.  ^ 

91.  MwUa  molueea.  (L.)  scarce.  5  [Distinct,  U,  B.] 

92.  Munia  rubroniyra,  Hodgson,  very  scarce. 

93.  Oryzomis  oryzi/oora,  (L.)  Occasional  winter  flocks. 

94.  lAgurinus  sinicus,  (L.) 

FringiUa  kawarakiha  minoTy  Fauna  Japonica. 
Half  Goldfinch,  half  Greenfinch  ;  not  uncommon  all  the  year,  has 
a  pretty  tinkling  note  ;  and  feeds  on  thistle-heads  as  well  as 
grain,  ^. 

95.  Passer  nunUanus^  (L.) 

Common  about  houses,  resembles  in  habits  P.  domesticus, 

96.  Emherizajvcatay  Pallas. 

Met  among  standing  grain  during  winter ;  difficult  to  procure 
from  its  habit  of  dropping  imder  cover  of  the  grain,  and  sel- 
dom perching  on  exposed  places. 

97.  Emberiza  pusiUa,  Pallas. 
Occasional  flocks  during  winter. 

2  M 
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08.  Emheriza  eanescens^  n.  sp.    [The  IlnSy  Vol.  II,  62.] 
'   This  ocoors  daring  winter,  and  is  probably  new. 

Length  5^^.  Wing  2^.  Tail  2i  and  somewhat  forked.  Bill  ^ 
Head  and  neck  sienna-gray ;  crown,  cheeks  and  throat,  black- 
ened, of  a  frosted  appearance.  Back  and  scapnlaries  black, 
each  feather  broadly  margined  with  white  and  more  or  less 
tinted  with  reddish-sienna.  Wings  blackish-brown,  broadly 
margined  with  sienna- white.  Under-parts  and  rump  white, 
sienna-washed.  Tail  blackish-brown,  having  the  two  cen- 
tral feathers  broadly  margined  with  white,  the  rest  on  each 
aide  hardly  at  all ;  the  out^r  feathers  white  except  a  small 
broad  portion  of  the  inner  web,  the  2nd  broadly  tipped  with 
the  same. 

The  female  is  deeply  tinged  with  reddish-brown  above  and  red* 
dish-ochre  beneath. 
00.  Emheriza  personatay  Temminck.  • 

Our  commonest  winter  Bunting. 

100.  Smberiza  aureola,  Pallas. 

Met  in  flocks  in  autumn  feeding  on  the  ripening  com. 

101.  Smberiza  Lathamiy  Gmelin. 

Common  in  winter ;  a  few  breed  in  the  neighbourhood. 

102.  JEmberizaJruticeti,  Kittlitz ;  eulfihurata.  Fauna  Japon.  Bare. 

103.  Alauda  cobUvox,  Swinhoe. 

This  bird,  which  I  have  described  under  the  above  name  in  the 
III  vol.  of  Shanghai  Asiatic  Society's  Journal,  differs  from 
the  Japanese  Lark,  A.  japonica,  Temminck,  in  being  much 
smaller.  The  largest  specimen  I  have  measured  is  one  inch 
shorter  than  the  Japanese,  thoygh  the  wing  is  much  the  same 
length.  The  inner  toe  is  /j-  longer  than  the  outer  instead 
of  being  shorter.  A  close  comparison  of  the  two  birds  is  of 
course  required  before  any  decision  can,  with  safety,  be  arrived 
at,  but  it  ■  must  not  be  forgotten  that  our's  is  a  peculiarly 
Southern  Chinese  Lark,  not  being  found  even  so  far  north  aa 
Shanghai. 

104.  Tunx  torqullla,  L. 

Common  during  winter.  The  i  inch  red  tree-ant  appears  to  be 
its  most  favourite  food,  but  it  does  not  despise  the  large  black 
bush-ant. 
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105.  Ouculu8  canortts  ?  L. 

Taken  here  on  its  autumnal  and  vernal  migrations,  but  breeds  at 
Fowchow  and  Shanghai. 

106.  Cuculu9  tenuirostris,  Gray. 

A  summer  visitant ;  has  a  loud-toned  whistle  repeated  4  times  and 
terminating  with  a  shake. 

107.  Turtur  ehinensis,  (Scopoli.) 

Conmion  everywhere  firom  Hongkong  to  Shanghai. 

108.  Turtur  humilis,  (Temminck.) 

A  summer  visitant ;  extends  as  far  North  as  Shanghai,  and  is 
there  of  a  larger  size,  though  evidently  of  the  same  species. 

109.  Turtur  orientalis,  (Latham)  ;  yelastis,  Temminck. 

This  large  species,  found  in  Lapland  and  Japan,  countries  so  far 
situated  apart,  has  been  shot  here  by  myself  during  winter,  but 
it  makes  short  stay  with  us.  I  have  seen  the  bird  in  Formosa, 
and  one  was  caught  by  a  ship  off  the  Madjicosima  group. 

110.  JFrancolinus  perlatusy  (Qmelin.) 

Birds  of  this  species  are  brought  to  market  by  the  natives  from 
some  neighbouring  part  of  the  country. 

111.  Cotumix  chinenstSy  (Gm.) 

Met  in  winter  among  standing  com  ;  and  evidently  as  distinct 
from  the  European  species,  as  from  the  Japanese.  [Evidently 
a  misnomer.    E.  B.] 

112.  Squatarola  helvetica^  (L.) 

Winter  visitant ;  met  with  in  small  flocks  on  the  river  mud-flats. 
118.  Charadriusffirffinictu^  BecliBt.     {^Plunialis  lonyipeSj  BonAp,'] 
This  species,  1  think,  rather  than  pluvialU.    Winter.     Tail  not 
distinctly  banded,  breaking  off  in  the  middle ;  size  smaller 
than  the  European.     Axill»  moUled-yray  and  not  white. 

114.  Charadriua  cantianuSy  Latham. 

Arrives  with  the  water-fowl,  and  frequents  our  sea  mud-flats, 
often  in  large  flocks. 

115.  Charadritu  phUtppintu,  Latham. 

Foimd  on  inland  marshes,  and  new-turned  fields  during  winter. 

116.  Charadrius  Leschenaultiiy  Lesson. 

I  have  only  one  specimen,  which  was  shot  out  of  a  flock  of 
C,  cawtianus.     It  is  very  much  larger  than   the  so-called 

2  M  2 
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Kentish  Plover,  but  resembles  it  in  winter  garb,  except  that 
this  has  no  ventral  white,  indications  of  a  perfect  breast-band, 
and  lighter  brown  remiges  and  reetrices. 

117.  HcBmatopua  oHralegus^  L. 
Bare  winter-visitant. 

118.  Ardea  cinereoy  (L.) 

Ofben  seen  here ;  but  builds  large  heronries  at  Fowchow. 

119.  Herodiaa  egretta^  (L.)  ?  H,  modesta,  (Gray). 

A  large  white  Heron,  seen  occasionally ;  not  identified. 

120.  Iferodias  garzetta,  (L.) 

The  common  resident  species ;  building  in  company  on  lai^ 
banyan  trees. 

121.  Herodiae  etdophota,  n.  sp. 

This  differs  from  JET.  gazetta  strikingly  in  having  a  yellow  bill, 
full-crested  occiput,  round  instead  of  square  tail  and  shorter 
legs.  It  is  moreover  rare  and  solitary  in  habits  while  with  us 
during  summer.  It  bears  considerable  affinity  to  JEE.  candi' 
dissima,  Wagler,  of  N.  American  Ornithology.  Bill  fine  yellow, 
becoming  flesh-coloured  and  purplish  on  the  lores  and  round  the 
eye.  Irides  pearl  white.  Long  loose  feathers  spring  from  the 
occiput  forming  a  full  crest,  the  highest  ones  being  longest 
and  measuring  4>i  each,  the  length  diminishing  gradually  in 
the  lower  ones.  Long  loose  feathers  also  spring  firom  the 
lower  neck,  and  from  the  back  where  they  become  decom- 
posed into  hair  like  silky  webs  curling  upwards  at  their  ends. 
The  whole  plumage  is  of  a  snowy  white.  Legs  and  toes  yel- 
lowish or  red-green,  yellower  on  the  soles  and  joints;  the  upper 
surface  of  the  lower  portion  of  the  tarsus  is  blackened,  as  also 
are  some  of  the  toe-joints  but  irregularly ;  claws  blackish- 
brown. 

Average  length  25  inches ;  wing  9-^^ ;  tail  3|.  Bill  2-^^,  edge 
of  lower  mandible  S^^,  Naked  part  of  tibia  ly^ ;  tarsus  3^; 
mid-toe  2^,  outer-toe  2^^ ;  inner  2^ ;  hind-toe  1^. 

122.  Buphtte  coromanduSj  (Boddaert) ;  ru^satay  Temminck ;  cahoga^ 

Pen. 
A  numerous  summer  resident. 

123.  Ardeola praeinoscelis,  n.  sp.     [The  Ibis,  II,  64.] 

I  have  long  had  suspicions  as  to  the  identity  of  our  bird  with  either 
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the  tpeeiosa  from  Java  or  the  leucoptera  from  Bengal,  and 
now,  having  satisfied  myself,  I  will  endeavour  to  shew  the 
difference.  In  the  first  place  on  comparing  onr  Ardeola  with 
the  description  of  A,  tpeciosa  in  "  Horsfield's  Researches  in 
Java,"  the  distinction  is  at  once  apparent.  We  begin  with 
ours.  Description  of  male  shot  30th  May.  Bill  black  for 
nearly  one  half  from  the  apex,  middle  portion  chrome  yeUow, 
base  and  cere  indigo-grey.  Legs  greenuh-ehrome,  Irides 
orange-yellow.  Head  and  neck  Indian-red,  changing  into 
purple  as  it  descends  to  the  back.  Throat,  median  line  of 
under  neck,  belly,  rump  and  wings  white.  Back  having  long 
loose  hluish^ey  feathers  decomposed  and  hair-like.  Long 
and  hair-like  feathers  abo  spring  from  the  lower  neck,  nearly 
covering  the  blue  feathers  of  the  breast.  Crest  composed  of  two 
long  subulated  feathers  4i  long,  with  several  shorter  ones 
fitting  into  the  grooves  on  their  under  sides  ;  these  feathers 
are  the  same  colour  as  the  head.  Now  Horsfield  states  that 
the  A.  speeiosa  has  *'  in  its  complete  dress  the  head  above,  &c. 
isabella-yellow  with  a  rufous  tint  •  *  •  •  colour  of  the 
back  intensely  hlaek  •  •  •  •  feet  dark  yellowish'hroum 
*  *  *  the  crest  consists  of  from  4  to  6  greatly  lengthened 
linear  plumes  of  a  very  pure  milk  white  colour.  The  bill  is 
dusky  at  the  base." 

This  comparison  of  the  adidt  plumage  is  surely  convincing  of 
non-identity  of  the  two  birds.  The  immature  and  winter 
plumage  would  appear  to  be  more  similar,  but  even  here  there 
are  differences.  In  the  Malayan  species  apud  Horsfield  "  the 
wings  and  the  tail  are  pure  white,"  in  ours  they  are  more  or 
less  darked  with  blackish.  In  his  "  the  feet  and  the  upper 
mandible  throughout  its  whole  length,  are  black."  In  ours 
the  former  are  bright  yellowish-green  with  brownish  claws, 
and  the  bill  pale  liver-brovm,  black  on  the  apical  quarter  of 
its  length ;  the  naked  or  loral  space  greenish-yellow,  bluish 
at  the  base  of  the  bill. 

It  will  thus  be  seen  that  our  species  is  perfectly  distinct  from 
the  Malayan,  A.  speeiosa^  and  for  its  non-identity  with  the 
Bengal  species  I  give  the  testimony  of  Mr.  Blyth  who  re- 
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marks  on  some  skins  sent  by  myself  to  him,  ^  It  is  so  exceed- 
ing Hke  our  common  A.  leueoptera  in  winter  dress  as  to  be 
hardly,  if  at  all,  distinguishable ;  but  utterly  unlike  it  in  sum- 
mer garb."* 
Our  bird  resides  here  all  the  year  through,  feeding  in  paddy- 
fields  and  marshy  ground.  Its  food  is  not  confined  to  fish^ 
but  grasshoppers,  and  insects  of  most  kinds  are  acceptable. 
In  confinement  it  soon  becomes  omnivorous.  It  is  more  or  less 
solitary  in  habits,  building  loose  nests  of  sticks  on  the  topmost 
boughs  of  banyan  trees.  The  fledged  young  keep  together 
for  some  time  after  they  leave  the  nest.  [I  consider  this  bird 
to  be  true  9peeio9a.   E.  B.] 

124.  ArdeHa  flamcollU,  (Latham.) 

Bare  here ;  but  common  during  summer  at  Fowchow. 

125.  Ardetta  einnamomeay  (GmeUn.) 
A  summer  visitant. 

126.  Ardetta  sinennSf  (Qmelin)  ;  lepidoy  Horsfield. 

Common  during  summer  among  the  bushes  that  line  the  banks 
of  the  river. 

127.  Butoridet  javanica,  (Horsfield.)     Summer  visitant. 

128.  Nffctiardea  grisea.  Vigors.  i 
Bare  hwe,  but  common  at  Fowchow. 

129.  PlataUa  leucorodia,  L.     Bare  winter  visitant. 
180.  jZVtffn^ut  fvuyor,  Faima  Japon.,  Temm. 

Begular  winter  visitant ;  frequents  mud  fiats. 

131.  7\>tanu9  glareola^  (L.) 

Common  on  inland  marshy  ground  during  winter. 

132.  Totanu9  ochropus,  (L.) 

Met  by  small  streams  of  fresh  water  during  winter,  very  seldom 
near  pools  of  salt  water. 

133.  Totanut  ehloropygius,  Yieillot  P 

Besembles  the  former  in  appearance  and  in  habits,  but  is  rarer. 
184.  Toiantu  gloUoideSy  Vigors.     [Identical  with  T,  glottis.  £.  B.]  . 
Common  during  winter  on  mud  flats  at  the  river's  mouth. 
Totanus  pvlverulentuSy  MiiUer  and  Schleg. 
In  the  collection  of  G.  Schlegel,  Esq.,  and  shot  at  Amoy. 

*  The  same  remark  applies  to  the  Earopean  and  African  A*  eomata  9, 
ralloides,    E.  B. 


I860.]  Ornithology  of  Amoy.  268 

185.  Tringoidei  hypoleueot^  (L.) 

Our  oommon  species,  found  the  greater  part  of  the  year  on  the 
sea-shore. 

136.  Itecurvirowtra  avoeetta,  L.     Oeca^onal  winter  visitant. 
Chinensis,  Gray. 

137.  Trinffa  cinclus,  L. 

Upper  tail-coverts  hlaek,  and  not  whUe  as  in  21  Mubarquata;  bill 

long  and  curved. 
Frequents  our  shores  in  large  flocks  during  winter. 

138.  Tringa  minuta,  Leisler. 
Autumnal  flocks  drop  here. 

139.  Tringa  Temminckii^  Leisler. 

Found  in  small  parties  scattered  over  wet  fallow  paddy-fields  in 
the  cold  season. 

140.  Scolopax  rutticola,  L. 

Drop  here  during  their  migrations  or  on  their  first  arrival. 

141.  Oallinago  unielava,  Hodgson. 

Our  commonest  species  in  paddy-fields ;  retires  in  summer  to 
breed. 

142.  Gallinago  sfenura,  (Temminck.) 

Also  common,  but  more  solitary  than  the  above. 

143.  Oallinago  solUaria  (?),  Hodgson. 

Found  in  ravines  among  the  hills ;  very  solitary.  It  is  a  large 
species  and  has  the  tail  slightly  rounded  and  consisting  of 
20  nearly  equally  long  feathers ;  the  8  middle  ones  broad  and 
the  6  lateral  ones  narrow,  beginning  with  the  1st  which  is 
little  more  than  -^  wide  and  gradually  increasing  towards  the 
outermost  of  the  8  central,  which  is  narrower  than  the  rest. 

It  differs  a  good  deal  from  the  species  described  as  solitaria  in 
the  Fauna  Japonica. 

144.  Oallinago  major,  (L.) 

This  species  I  have  met  only  during  the  month  of  September 
in  fields  overflowed  with  salt  water.  It  is  rather  solitary  and 
rises  with  a  cry.  It  resembles  O.  major  more  nearly  than 
any  I  am  acquainted  with,  but  has  eighteen  tail-feathers  in- 
stead of  sixteen,  and  the  outer  toe  is  disproportionally  long. 

145.  Oallinula  orientalie.    Bare. 
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146.  GaZZintf^A  |>Ai9/»uri»ra,  Ponnant;  ja&anica,  Horsfield;   chinefuU, 

Boddaert. 
Bare. 

147.  Anser  iegetum^  Latham  P 

Frequents  the  mouth  of  the  river  in  immense  flocks  during  winter. 

148.  Tadorna  vulpanser,  Fleming. 
MO.  Casarca  ruHla,  (Pallag.) 
160.  Anas  hoschas,  L. 

151.  Anas  poBcilorhyfieay  Gm. 

152.  Dqfila  acuta,  (L.) 

153.  Querqiiedulajsreccay  Stephens. 

AU  more  or  1^  common  during  winter  in  the  river. 

154.  Querquedidafalcataj  (Pallas)  ;  muUicolor,  (Scop.)  ;  manUleniit^ 

Gmel.  P 

155.  FuUgulajnarila,  (L.) 

156.  Fuligula  crutata^  Stephens. 

157.  ^Mery us  serrator,  L. 

158.  Colymhus  ylacialis,  L. 

159.  Podiceps  cristatus,  L. 

160.  Fodiceps  attritus,  L. 

More  or  less  common  during  winter. 

161.  Fodiceps  philippensis,  Bonn. 

A  resident  species  in  large  rush-covered  ponds ;  chincnsis^  Tem- 
minck. 

162.  Diomedea  hrachywray  Temminck  P 

163.  Diomedea  fuliyinosay  L.  P 

Caught  by  fishermen  outside  the  harbour  and  brought  to  market. 

164.  Larus  canus,  L. 

165.  Larus  JvscuSf  L. ;  Jlavipes,  Meyer. 

166.  Larus  melanuruSf  Temm.  and  Schleg. 

167.  Larus P 

168.  Gavia  KUtlitzii^  (Bruch)  ;  maculipenmsy  Bonap. 

169.  Sterna  catpia,  Pallas. 

170.  Sterna  cristata,  Stephens ;  pelicanoides,  King ;  veloXf  RiippelL 
More  or  less  common  during  winter. 

171.  Sterna  minuta,  L. 

172.  Hydrochelidonjaoanica,  Horsfield. 
Bare  summer  visitant. 
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173.  Peleeanus  eritpua^  Bruch ;  phiUppejisis,  QmaliA. 
Common  in  winter. 

174.  Oraeulus  earbo,  L. 


APPENDIX  OR  ADDENDA. 

(Remove  No.  45  to  the  Mwcicapida  and  before  the  description 
of  the  female  add) 

The  bird  that  formed  the  subject  of  description  in  the  Fauna  Japo* 
nica  was  most  probably  in  fuU  summer  plumage.  The  account  in  that 
work  runs  thus : — *^  Les  parties  in£$iieures  de  cet  oiseau,  i  partir  du 
menton,  sont  d'un  brun  ferrugineux  jaund»tre  et  tr^vif,  mais  passant 
au  blanc  sur  le  has  ventre.  Cette  demiere  teinte  occupe  dgalement  les 
couvertures  inferieures  de  la  queue,  et  les  sup^rieures  des  grandes  oou* 
vertures  ext^rieures  de  Taile.  La  moiti6  post&ieure  de  la  barbe  exteme 
des  cinq  paires  ext^rieures  des  pennes  de  la  queue  est  6g^ement 
teinte  de  blanc,  les  superieures  des  remiges  secondaires  sout  bordees 
de  blanc,  et  on  observe  une  raie  blanch&tre  nuus  tres  pen  apparente  au 
dessus  de  la  r^ion  des  oreilles.  Toutes  les  autres  parties  de  I'oiseau 
sont  d'un  noir,  plus  pftle  et  tirant  au  brun4tre  sur  les  ailes.  Les 
plumes  axillaires  sont  d'un  brun  ferrugineuse  jaunitre,  et  less  petites 
couvertures  inferieures  des  ailes,  noires  mais  hordes  de  blanc." 

The  onlj  male  as  yet  shot  here  was  procured  by  G.  Schlegel,  Esq. 
on  the  15th  November,  but  instead  of  a  black  crown,  back  and  scapu- 
lanes,  it  has  those  parts  olive-brown  with  a  reddish  wash.  The  white 
on  the  upper  coverts  is  more  indistinct ;  and  the  basal  portion  of 
inner  webs  of  the  5  lateral  rectrices  are  more  or  less  white.  In  all 
essential  points  it  is  so  similar,  that  I  have  little  doubt  of  its  being 
the  Ji^anese  species  in  male  winter  plumage. 

(Add,  as  a  species,  after  No.  86,  P.  syhncultrix.) 

JPhjfUoseaptu  hiflehata^  n.  sp. 

From  one  individual  in  the  collection  of  O.  Schlegel,  Esq.  of  Amoy. 
I  have  compared  this  specimen  with  upwards  of  20  or  30  specimens 
of  P.  mfhncuUriXy  and  come  to  the  conclusion  that  it  must  be  distinct. 
Though  the  size  of  this  species  is  greater,  yet  the  1st  quill  is  more 
minute  than  in  the  foregoing. 

2  K 
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Length  5,  wing  2  f^  tail  2.  Bill  ^,  deep  hlaehUh  brown  witk 
pale  tomia.  Tarsus  ^'^.  Legs  and  claws  deep  hlaehisMffOwn  with 
yellow  soles  and  tips  to  claws.  The  olive-green  above  is  much  the 
same  as  in  syhieultrix^  but  the  eye-streak  and  under-parts  are  mwik 
yellower. 


^>^'«^k^h^^b^h^^^^««SMM^«A^^^%M^^Wta#%^*^MM^^9 


On  the  Translation  of  Waves  of  Water  mth  relation  to  the  great  flood 
of  the  Indus  in  1858. — By  J.  Obbabd,  JEsq. 

^  At  5  A.  K.  on  the  10th  August,  1868,  the  Indus  at  Attock  was 
very  low.  At  7  a.  k.  it  had  risen  ten  feet.  By  0.30  p.  ic.  it  had 
risen  fifty  feet,  and  it  continued  to  rise  until  it  stood  ninety  feet 
higher  than  It  did  in  the  morning.  The  Cabul  river  continued  to 
flow  upwards  for  ten  hours.  The  fall  was  at  first  slow ;  but  the  river 
was  about  eight  feet  below  its  TOnxiiwum  by  sunset ;  and  continuing 
gradually  to  fall,  it  had  during  the  12th  returned  very  much  to  the 
position  it  occupied  before  the  flood  came  down." — Extracts  from 
Journal  ofAsiatio  Society^  1858, 1859. 

1.  Several  papers  have  been  recently  forwarded  to  the  Society 
upon  the  great  flood  of  the  Indus  in  August,  1858,  and,  as  it  is  a  sub- 
ject in  which  I  take  great  interest,  I  trust  that  I  may  be  excused 
in  submitting  my  views  regarding  it. 

2.  I  propose,  therefore,  in  the  following  pi^per,  to  consider  the  mode 
in  which  this  vast  body  of  water  passed  Attock,  and  with  this  view, 
I  shall  first  treat  cursorily  of  the  nature  of  waves  of  water  generally> 
more  especially,  however,  dwelling  upon  waves  of  the  class  which  from 
their  formation  and  size,  seem  to  be  analogous  to  that  which  is  under 
consideration,  statiag  in  general  terms,  their  mode  and  rate  of  transit ; 
and  the  limit  within  which  wave  translation  is  possible ;  and  I  shaU 
then  endeavour  to  shew  the  application  of  these  laws  to  the  speciali- 
ties of  the  Indus  wave,  touching  briefly  upon  some  erroneous  ^lecula- 
tions  which  seem  to  have  been  made  upon  insufficient  data. 

3.  A  wave  is  an  inequality  of  surface  or  variation  of  level  in  a 
stream  of  water,  which  may  be  of  any  size  according  to  the  force  of 
its  original  cause.  It  is  unnecessary  to  enquire  into  the  origin  of  a 
wave  for  the  purpose  of  elucidating  its  specialities,  as  all  waves  vriiea 


I860.]  On  the  TramlaUon  of  Wavet  of  Water.  267 

once  fonned  and  the  original  cause  withdrawn,  or  as  they  zoay  be 
termed^w,  obey  the  same  laws,  and  are  subject  to  the  same  pecu- 
liarities. 

4.  The  undulation  upon  a  smooth  sheet  of  water  from  a  school 
boy's  pebble ;  the  ocean  wave  thrown  up  by  the  wind ;  the  gush  of  water 
from  a  destroyed  dam  or  suddenly-withdrawn  barrier ;  the  swell  from 
a  steamer's  paddle ;  and  the  great  free  tade-wave  which,  twice  in  the 
twenty-four  hours  is  poured  into  all  estuaries  and  riyers  through  the 
inequality  of  the  attraction  of  the  heavenly  bodies : — all  these  wayes 
so  different  in  origin,  size,  and  formation,  are  subject  to  the  same 
series  of  laws,  which  have  been,  to  a  certain  extent,  investigaied. 

6.  It  should  first  be  remarked  that  the  progress  of  a  wave  is  not 
the  progress  of  the  particles  of  which  it  is  composed.  A  traveller, 
upon  visiting  the  sea-shore  for  the  first  time,  might  be  led  to  suppose 
that  each  wave  was  bringing  with  it  the  mass  of  water  of  which  it 
wae  originally  composed,  and  depositing  it  upon  the  shore.  -  A  little 
closer  observation  would,  however,  soon  convince  him  of  his  mistake, 
as  he  would  perceive  that  a  piece  of  drift  wood  or  of  foam,  would 
maintain  the  same  mean  distance  from  the  beach,  although  several 
successive  waves  lifted  it  upon  their  crests,  and  deposited  it  in  their 
succeeding  hollows. 

6.  The  same  law  may  be  shewn  to  hold  with  the  tidal  wave.  In 
the  accompanying  tide  table  (ynth  a  copy  of  which,  if  thought  useful^ 
I  shall  be  happy  to  furnish  the  Society  annually) — ^the  time  of  high 
water  at  Calcutta,  or  of  the  passage  of  the  crest  of  the  tidal  wave 
at  that  place,  is  predicted  for  every  day  throughout  the  year.  In 
the  lower  part  of  the  sheet,  the  distances  of  places  from  Calcutta 
along  the  river  are  given  in  geographical  miles,  and  against  each, 
under  the  column  of  **  correction  for  high  water/'  is  the  interval  of 
time  which  the  crest  of  the  wave  occupies  in  travelling  that  distance. 
With  these  data  it  will  be  seen  that  the  tidal  wave  of  the  Hooghly 
has  a  mean  speed  between  Saugor  and  Calcutta  of  about  20|  geogra^ 
phical  or  24  British  miles  per  hour — ^while  the  speed  of  the  water 
pefhaps  never  exceeds  eight,  and  is  frequently  as  low  as  2  miles 
per  hour — ^without  any  corresponding  variation  in  the  rate  of  i^ans* 
laiiou  of  the  wave.  The  position,  moreover,  of  the  junction  of  the 
salt  water  of  the  ocean,  with  the  fresh  water  of  the  river  stream,  is 
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not  permanetitlj  affected  by  the  passage  of  the  wave,  but  oscillates- 
between  two  fixed  points  upon  flood  and  ebb,  according  to  wave  laws, 
which  will  presently  be  indicated. 

7.  The  progress  of  a  wave  then  may  be  described  aa  the  transla- 
tion of  a  shape  or  form,  in  which  the  particles  are  continuously 
changing — ^but  these  particles  although  they  are  successiyely  cast  off, 
haye  a  certain  motion  communicated  to  them  by  the  wave,  though 
it  is  not  that  of  the  wave  itself. 

8.  The  sea  side  observer  would  with  attentive  watching  perceive, 
that  the  piece  of  drifb  wood  or  foam  is  actually  carried  forward  by 
the  crest  of  the  wave  to  a  certun  extent,  though  not  in  anytliing 
like  the  ratio  of  progression  of  the  wave  itself,  and  that  when  the 
wave  has  passed,  it  is  carried  backward  in  the  succeeding  hollow,  so 
that  it  always  occupies  the  same  mean  position ;  and  in  like  manner, 
a  boat  or  a  ship,  and  the  termination  of  the  salt  water,  are  carried  a 
certain  distance  up  a  river  by  the  flood  or  crest  of  a  tidal  wave,  and 
down  again  by  the  ebb  or  hollow,  so  that  if  uninfluenced  by  other 
causes  they  will  recover  their  original  position. 

9.  It  has  been  mathematically  demonstrated,  and  direct  experi- 
ment has  established,  that  the  particles  of  water  of  which  a  wave  is 
composed,  actually  move  in  a  circle ;  or  an  ellipse ;  the  formation 
of  which  varies  in  proportion  to  the  mass  of  the  wave,  and  the  depth 
of  the  water. 

10.  When  the  wave  is  small,  and  the  water  deep,  the  particles 
move  nearly,  if  not  quite,  in  a  perfect  circle, — ^in  other  words  the 
vertical  and  horizontal  displacements  are  about  equal ;  but  when  the 
wave  is  very  large,  as  the  tidal  wave,  and  the  water  shallow,  the 
vertical  displacement  ia  wholly  insignificant  to  the  horizontal,  and 
the  motion  of  the  particle,  measured  firom  any  fixed  point,  is  an 
extremely  flat  ellipse,  of  which  the  horizontal  is  the  major  axis. 

11.  In  the  accompanying  sketch,  a  wave  is  supposed  to  be 
travelling  along  a  level  sheet  of  water  iBrom  X.  to  Z. — ^A.  is  the  centre 
of  the  preceding  hollow ; — B.  the  middle  of  the  anterior  slope : — 
C.  the  crest  of  the  wave : — J),  the  middle  of  the  posterior  slope : — 
and  E.  the  centre  of  the  succeeding  hollow.  A  particle  of  water 
which  is  at  A.  will  be  carried  backward  or  towards  the  wave : — ^At 
B.  its  horizontal  moti(Mi  will  be  neutralized  and  it  will  be  found 
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to  move  directly  upwards.  At  C.  it  will  be  carried  forwards  with  the 
wave : — ^At  D»  it  will  have  no  horizontal  motion,  but  will  be  carried 
downwards  to  the  same  extent  it  was  moved  upwards  at  B.  and  at  E., 
it  will  be  again  carried  backwards : — at  which  point  the  whole  wave 
having  passed,  it  will  hold  the  same  actual  position  which  it  did  at 
A.,  the  vertical  and  horizontal  displacements  having  exactly  balanced 
each  other.  It  is  scarcely  needful  to  remark  that  there  is  no  sudden 
alteration  from  the  horizontal  to  the  vertical  motions,  and  vice  versft^ 
but  that  at  each  intermediate  position  the  motion  is  a  compound  one^ 
forming  a  gradual  curve: — ^these  fixed  points  having  been  only 
selected  for  convenient  illustration.  All  the  particles  below  the 
surface  pursue  the  same  course  as  those  above  them ;  i.  e. — all  those 
below  the  crest  of  the  wave  move  forwards  ;  and  all  those  below  the 
hollow  move  backwards,  but  where  the  water  is  deep  the  motion 
low  down  becomes  imperceptible,  and  where  it  is  shallow  it  is  practi- 
cally the  same  as  at  the  surface. 

12.  The  motion  of  a  wave  therefore,  being  simply  the  translation 
of  a  shape,  is  unaffected  by  any  current  which  may  be  running  in  the 
stream  on  which  it  is  generated.  According  to  the  direction  of  its 
original  impetus  it  may  travel  with  a  current,  at  right  angles  to  it,  or 
even  directly  against  it ;  and  either  up  hill  or  down  hill ;  without  its 
speed  or  rate  of  transit  being  materially  affected  thereby.  I  say 
materially,  for  a  current  does,  to  a  certain  extent,  modify  the  condi- 
tions of  a  wave,  and  I  have  reason  therefore  to  think  that  it  may 
also  affect  its  speed,  but  that  this  effect,  if  there  be  any,  is  very  slight, 
may  be  easily  demonstrated. 

The  Hooghly,  like  all  other  rivers,  must  be  considered  as  a  stream  of 
fresh  water  running  towards  the  sea,  into  which  is  poured,  once  every 
twelve  hours,  a  large  wave.  As  the  crest  of  this  wave  is  approaching 
or  passing  a  given  spot  within  the  river,  the  particles  of  which  it  is 
temporarily  composed  are  flowing  upwards,  or  it  is  technicaUy  termed 
flood  tide.  It  is  evident  that  the  upward  speed  of  the  particles  is 
checked  by  the  constant  resistance  of  the  river  stream,  and  that  in 
like  manner  when  the  crest  of  the  wave  has  passed,  and  the  parti- 
des  receding  in  the  hollow,  they  are  aided  in  their  backward  course, 
by  the  velocity  of  the  river  stream. 

18.  The  river  stream  is  therefore  a  constant — plus  to  the  ebb^ 
and  minus  to  the  flood. 
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14.  But  the  speed  or  force  of  the  river  stream  varies  considerably 
at  dii&rent  times  of  the  year.  In  the  month  of  March,  or  the  dry 
season,  its  rate  off  Calcutta  does  not  exceed  half  a  mile  per  hour ; 
whereas  in  the  month  of  August,  or  the  height  of  the  fireshets  it 
may  amount  to  three  miles  per  hour.  Now,  if  the  river  stream  does 
sensibly  retard  the  passage  of  the  wave  itself,  it  is  evident  that  its 
effect  is  far  more  potent  when  it  is  large,  and  we  have  thus  a  direct 
experiment  of  variation  afforded  us  to  discover  if  this  be  the  case. 
.  15.  When  the  tmie  of  the  lunar  transit  is  Oh.  Om.  or  when  the 
sun  and  moon  are  in  conjunction ;  the  crest  of  the  tidal  wave  passes 
the  floating  light  vessel,  which  is  119  miles  below  Calcutta,  at 
9h.  Om.  throughout  the  year.  This  is  not  critically  correct  but  suf- 
ficiently so  for  the  purpose.  In  the  month  of  March  the  same  wave 
reaches  Calcutta,  at  2h.  85m. ;  and  in  the  month  of  August  at 
2h.  10m.  by  which  it  would  appear  that  it  actually  takes  less  time 
by  twenty-five  minutes  to  travel  to  Calcutta  during  the  height  of  the 
freshets,  than  it  does  in  the  dry  season,  and  this,  although  the  up- 
ward current  of  the  particles  of  which  the  wave  is  composed,  is 
entirely  neutralised  by  the  increased  rush  of  the  river  stream. 

16.  The  fact  is,  that  the  speed  of  the  wave  depends  almost  eniaiely 
upon  two  other  contingencies,  viz.  the  depth  of  the  water,  and  the 
mass  of  the  generated  wave. 

17.  When  the  depth  of  the  water  is  greater  than  the  length  of 
the  wave,  the  rate  of  translation  depends  entirely  upon  the  mass  oi 
the  wave,  and  is  proportional  to  the  square  root  of  its  length. 

18.  When  the  depth  of  the  water  is  small  and  the  wave  very 
great,  as  in  the  tidal  wave  in  rivers  and  those  analogous  to  it,  the 
velocity  of  translation  depends  solely  upon  depth  of  the  sta'cam,  and 
is  proportional  to  the  square  root  of  the  d^th. 

19.  From  what  has  been  above  stated,  the  cause  of  the  superior 
velocity  of  the  tidal  wave  up  the  Hooghly  in  August  is  apparent ; 
and  that,  if  the  river  stream  exerts  any  sensible  retarding  effect  what- 
ever, the  increased  natural  velocity  of  the  wave,  through  the  river 
bding  surcharged  with  water,  is  sufficient  to  neutralise  it  altogether. 

20.  The  rapidity  therefore  of  a  river  stream  or  current  is  no  crite- 
rion whatever  of  the  rate  of  translation  of  a  wave  upon  it ;  and  such 
a  suppositk>n  may  lead  to  very  erroneous  conclusions,  as  the  speed  of 
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a  cuiTei|^t  is  markedly  increased  by  compression,  which  on  the  con- 
trary, retards  the  translation  of  a  wave  through  friction. 

21.  It  is  now  necessary  to  trace  the  connection  between  the  phe* 
nomenon  of  the  flooding  of  the  Indus,  and  the  preceding  laws ;  in 
flEuH;,  to  answer  the  question  which  has  been  proposed  on  the  assiimp* 
tion  of  the  cause  being  some  obstruction  aboYC.  Why  may  not  all 
the  water  which  was  heaped  up  above  the  dam  be  supposed  to  have 
come  down  the  river  as  a  huge  cataract  when  the  barrier  was  overborne  s 
without  taking  the  formation  of  a  wave  at  all  P 

22.  To  this  it  may,  I  believe,  be  answered.  1st.  That  it  is  impos- 
sible according  to  the  laws  of  fluids,  that  a  variation  of  level,  however 
it  may  have  been  caused,  should  do  otherwise  than  alter  its  position 
by  wave  motion,  (excepting  in  the  case  noted  in  a  succeeding  section.) 
The  huge  superincumbent  mass  must  necessarily  force  up  the  water 
about  and  beyond  it,  £eu*  more  rapidly  than  its  own  particles  could 
run  down  the  declivity  for  the  following  reasons. 

Let  A  B  C  be  a  portion  of  a  river  flowing  towards  the  sea  on  a 
slightly  inclined  plane,  and  let  there  be  a  barrier  at  B  which  has  so 
completely  shut  off  the  water  above  it,  that  by  the  accumulation  of 
rain,  melted  snow,  &c.  it  has  risen  several  feet  above  the  level  of  the 
river  below  it.  Now,  let  us  suppose  the  barrier  B  to  be  suddenly 
destroyed,  what  will  be  the  motion  of  the  waters  ? 

The  triangle  A  B  D  is  then  evidently,  for  all  purposes  of  calculation, 
a  ready  formed  wave,  which  will  follow  the  laws  of  a  wave  in  the 
mode  of  its  translation.  A  small  portion  of  the  water  near  to  B  will 
of  course  topple  over  upon  the  water  below  it  in  foam  through  lateral 
pressure,  but  this  will  only  continue  so  long  as  a  sufficient  slope  is 
forming,  to  support  the  wave  unbroken.  The  great  body  of  the  water 
will  follow  a  different  course. 

Let  us  take  the  column  of  water  x  y  z ;  each  particle  under  x  is 
pressed  downwards,  but  finds  no  outlet  in  that  direction;  and  as 
fluids  press  equally  in  all  directions,  the  forces  towards  A  and  B  are 
equal ;  but  from  A  it  is  also  shut  out,  and  it  is  consequently  directed 
towards  B  with  a  force  proportional  to  the  differential  gravitation 
of  X  z  and  F  z,  but  beyond  B  E  the  particles  will  be  pushed  upwards 
as  well  as  forwards,  causing  the  water  to  be  heaped  up  successively 
at  F  H  J,  &o.  thus  translating  a  protuberance  above  the  level  of  the 
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stream  to  those  spots  bj  the  simple  pressure  of  gravitation ;  long 
before  the  particles  x,  b,  Ac.  can  reach  them — (always  conditionally 
that  D  E,  F  G-,  &c.  are  sufficiently  long  to  float  the  wave,  which  con- 
tingency will  be  treated  of  hereafter.)  In  other  words  the  particles 
X,  b,  move  down  the  river  with  a  speed  proportional  to  the  sine  of 
the  angle  of  the  incUnation  of  its  bed ;  minus  friction,  and  plut  the 
wave  motion  communicated  to  them ;  but  the  wave  crest  is  translated 
directly  according  to  the  known  ratio  of  gravitation,  minus  only  the 
retard  of  firiction. 

2ndly.  That  we  have  evidence  that  the  phenomenon  presented  all 
the  characteristics  of  a  wave.  We  are  told  that  in  the  morning  the  river 
at  Attock  was  *^  unusually  low."  This  was  the  preceding  hollow, — ^then 
that  "  the  river  at  first  came  swelling  up  quite  quietly  but  veiy 
rapidly,  not  less  for  a  Uttle  time,  than  a  foot  per  minute."  This  was 
the  rise  on  the  anterior  slope, — ^then  ''  this  of  course  did  not  last  very 
long,  for  as  the  width,  the  depth  and  the  velocity  increased,  so  did  the 
discharge,  &c."  This  was  the  onward  motion  of  the  particles  at  the 
passage  of  the  crest. — ^Then  we  hear  of  a  more  gradual  fall  on  the 
posterior  slope  of  the  wave,  which  seems  to  have  been  much  flatter 
then  the  anterior  slope,  as  is  always  the  case  with  large  waves  in 
shallow  water.  These  facts  are  apparently  in  accordance  with  the 
wave  laws,  and  inconsistent  with  any  other  theory.  And  it  may  be 
replied, 

Srdly.  That  those  who  doubt  may  make  the  matter  a  direct  subject 
of  experiment  upon  a  small  scale. 

23.  From  the  nature  of  the  phenomenon  of  the  flooding  of  the 
Indus ;  and  for  the  reasons  above  detailed,  I  have  no  hesitation  in 
considering  it,  when  it  passed  Attock,  as  an  immense  wave,  the  mass 
of  which  was  very  considerable  in  proportion  to  the  depth  of  the 
stream.  I  consider  it  therefore  analogous  to  the  tidal  wave,  and  it 
is,  on  that  account,  that  I  have  treated  so  fiilly  of  waves  of  that  class. 
I  have  little  hesitation  in  ascribing  to  the  Indus  wave  a  length  of 
one  hundred  miles  when  it  passed  Attock,  but  if  it  were  only  five 
miles  or  as  much  as  five  hundred,  the  following  results  would  not  be 
materially  affected. 

24.  Where  the  depth  of  the  sfiream  above  Attock  was  not  more 
than  twenty-five  feet — the  rate  of  translation  of  the  wave  should 
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theoretically  have  been  about  nineteen  British  miles  per  hour :  and 
where  it  equalled  fifty  feet,  the  speed  should  have  equalled  twenty-six 
miles  per  hour :  and  so  on,  increasing  in  direct  proportion  to  the 
square  root  of  the  depth  of  the  river. 

25.  It  is,  however,  necessary  here  to  observe  that  the  foregoing 
remarks  are  only  applicable  within  certain  limits ;  and  that  when  the 
depth  of  the  stream  is  very  small,  the  continuity  of  the  wave  motion 
is  lost ;  and  the  crest  of  the  wave  topples  over  in  broken  water.  The 
limit  of  depth  within  which,  wave  motion  is  impossible,  is  perhaps 
not  very  closely  ascertained ;  but  if  it  be  assumed  at  one-half  the 
height  of  the  advancing  wave,  it  will  be  sufficiently  close  for  the 
present  purpose.  It  seems  that  when  a  wave  reaches  shallow  water, 
sufficient  particles  do  not  exist  in  advance,  to  maintain  the  altitude 
of  the  anterior  slope. — Its  form  consequently  changes  gradually 
from  a  slope  to  a  perpendicular,  until  the  particles  on  the  crest  still 
proceeding  with  the  same  velocity,  find  at  last  no  support  and  topple 
over  by  their  own  momentum  in  a  torrent  of  foam.  The  swell  upon 
a  coral  reef ;  the  flood  bore  of  the  Hooghly ;  and  the  heavy  surge 
upon  the  Madras  coast ;  are  illustrations  of  this  law  respecting  large 
waves  in  shallow  water. 

26.  It  would  not  have  been  necessary  to  dwell  upon  this  fact 
with  relation  to  the  Indus  wave  of  1858,  which  certainly  was  not  a 
broken  one ;  but,  as  discredit  has  been  thrown  upon  the  traditions 
respecting  the  noise,  the  foam,  and  the  destruction,  &c.  of  the 
previous  flood  of  1841,  and  the  diminution  of  water  previous 
thereto,  together  with  the  greater  altitude  it  attained,  because 
similar  phenomena  were  not  present  in  1858,  I  would  observe  that 
the  very  concomitancy  of  these  traditions,  leads  me  to  yield  a  general 
belief  to  the  whole  of  them.  It  is  stated  that  the  flood  of  1841, 
culminated  at  twelve  feet  higher  than  that  of  1858,  and  started  from 
a  much  lower  zero.  It  is,  therefore,  probable  that  the  positive 
altitude  of  the  wave  was  twenty-four  feet  greater  than  that  of  the 
late  flood ;  and  moreover,  that  the  stream  upon  which  it  travelled 
was  twelve  feet  shallower.  It  is  therefore  very  probable  that  the 
conditional  limits  within  which  wave  motion  is  possible,  were  not 
present  in  1841,  though  they  were  in  1858. 

27.  I  regret  that  so  little  practical  information  can  be  deduced 
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from  the  preceding  theory,  regarding  the  late  flood — ^mueh  local 
knowledge  would  be  requisite  to  obtain  any  result  which  would  be 
even  generally  satisfactory.  Moreover,  the  disturbing  effects  of 
friction,  through  varying  depths  and  breadths,  and  the  influence 
of  tributaries ;  would  perhaps  always  prevent  a  close  approximation 
between  observed  facts  and  theoretical  deductions.  Still,  however, 
as  correct  methods  of  investigation  are  only  second  in  importance 
to  accurate  observations  of  phenomena ;  I  trust  that  the  foregoing 
exposition  of  what  I  believe  to  be  the  true  principles  of  tidolc^ 
will  not  be  wholly  valueless — which,  it  will  not  be,  if  it  only  induce 
those  who  are  better  able  to  deal  with  the  difficulties  of  the  subject, 
to  exanune  and  refute  the  errors  into  which  I  may  have  fallen. 


rf»^#W^^s^^^^^^^r<^^^^%^\^i»^f^^r»^^^fc^w^^»^^%rw  s^'s^'-*  « 


On  the  physical  difference  between  a  rwh  of  water  like  a  torrent 
down  a  channel  and  the  trammiseion  of  a  Wave  down  a  river— with 
reference  to  the  Inundation  of  the  Indue,  as  observed  at  Attoek^  in 
August,  1858. — By  A&chbbacon  J.  H.  P&att. 

The  following  paper  is  the  substance  of  some  remarks  I  made  at 
the  monthly  meeting  of  the  Asiatic  Society  early  in  September,  after 
the  reading  of  Mr.  Obbard's  paper  published  above.  That  interesting 
communication  was  shown  to  me  and  to  one  or  two  other  memberB 
when  it  was  first  forwarded  to  the  Society,  and  a  discussion  which 
ensued  persuaded  me  that  some  further  explanation  of  the  manner  in 
which  a  wave  may  have  been  generated  on  the  Indus,  as  supposed 
by  Mr.  Obbard,  by  the  bursting  of  a  bund  and  the  precipitation  of 
the  pent-up  waters,  would  not  be  unacceptable.    ' 

I  do  not  stand  forth  precisely  as  the  advocate  of  the  view,  that 
the  rise  and  fall  of  the  water  at  Attock  was  produced  by  the  trans- 
mission of  a  wave,  rather  than  by  the  ordinary  rush  of  water  in  a 
swollen  river ;  because  there  are  several  facts,  which  it  is  necessaiy 
to  determine  before  coming  to  a  decision.  We  ought  to  know  whe- 
ther there  are  any  great  bends  and  shallows  in  the  river ;  and  the 
phenomena  to  be  explained  ought  to  be  more  fully  before  us.  My  ob- 
ject is  to  show  the  possibility  of  such  an  explanation  as  Mr.  Obbard  has 
advanced  ;  and  to  give  my  reasons  for  on  the  whole  inclining  to  the 
view  that  the  disturbance  at  Attock  was  produced  by  the  passage  rf 
a  wave.  J.  H.  P. 
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1.  In  fig.  1  suppose  thftt  A  E 
is  a  surface  of  still-water,  in  » 
canal  closed  at  one  end  and  ei- 
tending  indefinitely  to  the  left. 
P  is  a  ^gantic  plug,  supposed  to 
be  ■  thrust  down  vertically  into 
the  water.  As  the  plug  descendx, 
pressure  will  be  continually  com- 
municated  through  the  water  so 
as  to  lift  up  the  surface  of  the 
water  in  the  canal.  As  the  plug 
descends  successively  to  a,  b,  c, 
d,  e  (omitted  by  the  engraver) 
the  surface  will  be  raised  up 
into  the  curves  at  A,  B,  C,  D,  E. 
The  greatest  rise  at  any  instant 
will  be  close  to  the  plug,  where 
the  pressure  has  been  acting 
longest ;  and  the  elevation  of  the 
surface  in  each  curve  will  be  less 
and  leas  in  passing  down  the 
canal,  because  the  pressure  has 
been  acting  for  a  shorter  and 
shorter  time.  At  the  instant  the 
plug  reaches  the  bottom,  the  sur- 
face will  have  been  elevated  into 
half  a  convex  wave  L  £,  its 
length  depending  upon  the  rapi- 
dity with  which  the  pressure 
has  been  communicated.  The 
amount  of  water  in  this  elevated 
half-wave  will  be  equal  to  the 
volume  of  water  displaced  by  the 
plug.  It  is  evident,  that  during 
the  formation  of  this  half-wave 
the  several  particles  of  water 
beneath  its  surface  have  received 
a  slight  upward  and  forward  mo- 
:!  u  2 
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tion  of  transfer ;  this  effect  being  produced  by  the  plug  forcing 
onwards  into  the  canal  the  water  it  displaces. 

2.  If  the  plug  remains  motionless  after  it  has  reached  the  bottom, 
and  the  half-wave  it  has  forced  up  is  left  to  itself,  the  following 
process  will  take  place.  The  higher  parts  of  the  half-wave  will  sink 
by  their  own  weight  and  press  up  its  less  elevated  parts ;  and  these 
in  their  turn  will  by  their  weight  press  up  the  surface  of  the  hitherto 
stiU  water  of  the  canal  beyond  the  originaUy  formed  half-wave.  By 
this  process  the  half-wave  L  E  which  was  generated  by  the  plug 
will  form  itself  into  a  whole-wave  of  less  height  and  greater  length 
than  the  half-wave,  like  G  K  in  fig.  3.  This  whole-wave  will  move 
freely  along  the  canal,  elevating  the  surface  of  the  water  at  each 
place  as  it  passes  it,  and  then  depressing  the  surface  again  to  the 
original  level.  The  slope  of  the  back  of  this  wave  will,  in  general, 
be  longer  than  the  forepart  of  the  wave,  because  this  slope  is  formed 
by  the  sinking  of  the  elevated  water  merely  by  its  weight ;  whereas 
the  forepart  of  the  wave  is  formed  (as  above  described)  by  the  forced 
action  of  the  plug,  and  this  force  is  supposed  to  be  much  greater 
than  the  mere  difference  of  weight  arising  from  the  different  eleva- 
tions of  the  different  parts  of  the  wave.  This  free  whole-wave  is 
represented  in  fig.  3.  The  volume  of  water  in  this  whole- wave, 
which  moves  solitarily  and  freely  along  the  canal,  is  the  same  as  the 
volume  of  water  in  the  forced  half-wave  from  which  it  grew,  and 
therefore  is  equal  to  the  volume  of  water  displaced  by  the  plug. 

3.  The  length  of  the  generated  half-wave,  (and  therefore  also  the 
length  of  the  firee  whole-wave  which  finally  moves  along  the  canal,) 
depends  upon  the  rapidity  with  which  pressure  is  communicated 
through  water.  This  rapidity  depends  upon  the  exciting  cause.  A 
very  extreme  example  of  the  communication  of  pressure  through 
water  is  seen  in  the  velocity  of  sound  through  water,  which  has  been 
found  by  careful  experiments  in  the  Lake  of  Geneva  to  be  about 
eight-ninths  of  a  mile  in  one  second,  or  3200  miles  an  hour.  At  this 
rate  is  the  pressure  communicated,  which  causes  the  minute  but 
rapid  vibrations  of  the  water  which  produce  the  sound.  Another 
example  is  the  velocity  of  the  tidal-wave  up  the  Hooghly,  which 
moves  (as  Mr.  Obbard  states)  at  24  miles  an  hour.  I  have  myself 
made  experiments  on  the  great  swell-waves  at  the  Equator  and  foimd 
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them  to  move  at  27  miles  an  hour.*  Waves  may  be  made,  as  is  well 
known,  to  move  much  slower  than  this,  if  the  pressure  producing 
them  is  less.  The  rapidity  of  the  communication  of  pressure,  and 
therefore  the  velocity  of  translation  of  the  wave,  depends  upon  the 
intensity  of  the  cause  producing  the  pressure. 

4.  In  order  to  apply  these  results  to  the  phenomenon  in  question, 
I  suppose,  instead  of  the  plug  pressing  down  the  surface,  a  large 
body  of  water  to  have  fiiUen  upon  the  surface  of  the  Indus  by  the 
bursting  of  the  barrier,  as  represented  in  fig.  2.  According  to  the 
force  with  which  this  descending  mass  struck  the  river,  would  be 
the  velocity  with  which  thjB  front  of  the  generated  half-wave  would 
begin  to  move  down  the  river.  As  the  cataract  poured  down  from 
the  broken  barrier,  its  successive  portions,  after  causing  the  pressure 
by  their  impact  and  weight  and  so  aiding  in  the  generation  of  the 
half-wave,  would  become  themselves  in  turn  part  of  the  river,  and  so 
part  of  the  medium  through  which  the  pressure  of  the  next  falling 
portion  was  transmitted,  to  continue  the  generation  of  the  wave. 


*  Daring  «  Toyage  from  England  by  the  CSape  in  1888  I  made  the  foUowing 
experiment  with  the  asaistance  of  the  first  and  second  officers.  A  day  was 
chosen  when  the  swell  was  moving  from  ahead  aft,  and  the  ship  was  making  only 
about  three  knots.  At  one  end  of  the  log  line  a  large  bung  was  fastened,  and 
40  fathoms  further  up  another  large  bung  was  tied  on,  the  intermediate  forty 
fathoms  of  line  having  a  number  of  smaller  corks  attached  to  it  to  make  it  float. 
The  line  thus  furnished  was  thrown  into  the  water  astern,  and  more  line  allowed 
to  run  off  the  reel  till  the  bungs  were  well  clear  of  the  ship.  The  second  officer, 
who  held  the  reel,  then  checked  the  line  from  running  out  further :  and  the 
40  fathoms  of  line  between  the  two  bungs  were  drawn  out  straight  by  the  way 
the  ship  made.  As  the  ware  which  was  to  be  obsenred  approached  the  yessel 
from  ahead,  at  the  word  **  let  go*'  the  line  was  allowed  to  run  off  the  reel,  and 
the  bungs,  with  the  line  between  them  stretched  straight,  instantly  remained 
stationary  in  the  sea.  The  moment  the  wave  lifted  the  fhrst  bung  to  its  highest 
point  was  marked  by  my  giving  a  "  now,"  and  the  moment  the  second  bung  was 
raised  to  its  highest  point  by  the  same  wave  a  second  "  now.**  The  first  officer, 
who  had  a  chronometer  in  his  hand,  marked  the  interval ;  it  was  found  to  be 
about  6  seconds.  That  is,  the  wave  moved  over  40  fathoms  in  6  seconds,  or  1 
mile  in  132  seconds,  or  about  27  miles  in  one  hour.  Each  of  us  took  the  several 
places  in  turn  of  reel-holder,  time-keeper,  and  observer ;  and  the  results  were  the 
same. 
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The  half- wave  would  he  in  the  prooeM  of  generation  until  the  pent-up 
waters  were  exhausted. 

Major  Cunningham  states  in  his  woiic  on  Ladak,  that  the  mass  of 
water  which  accumulated  in  1841  and  caused  the  inundation  of  the 
Indus  in  that  year,  was  estimated  at  20,000,000,000  cuhic  feet.  This 
equals  a  volume  100  feet  deep,  380  feet  wide,  and  100  miles  long ! 
If  the  flood  of  1858  was  only  half  of  this  or  even  much  less,  the 
reservoir  was  large  enough  to  generate  a  half-wave  of  enormous 
length,  and  to  produce  a  final  free  whole-wave  much  longer  still. 

As  the  Indus  varies  in  width  and  depth,  this  wave  would  undergo 
various  modifications  as  it  passed  down,  especially  as  we  must  comhine 
with  it  the  natural  downward  current  of  the  river — ^prohahly  as  mndi 
as  from  7  to  10  miles  or  more  at  the  season  when  the  flood  occtomred. 
Thus  at  Attock  where  the  river  is  confined  at  its  usual  level  to  a 
width  of  less  than  800  feet  hy  rocks  there  is  no  difficulty  in  assuming, 
that  the  elevation  of  the  water  would  he  greater  than  in  other  parts 
where  the  stream  was  wider. 

5.  The  state  of  the  Indus  at  Attock  in  ordinary  years  is  this. 
The  water  is  lowest  in  March.  By  the  melting  of  the  snow  in  May, 
and  hy  the  rains  after  that,  the  siu*face  at  Attock  has  risen  hy  August 
through  50  feet  ahove  the  lowest  or  winter  level  in  March.  The 
facts  of  the  phenomenon  of  1858,  as  ohserved  hy  the  late  Captain 
Henderson  at  Attock  (and  recorded  in  the  Journal  for  1859,  p.  199) 
were  these.  In  August  the  river  was  unusually  low  for  that  season 
of  the  year,  heing  only  ahout  25  feet  (instead  of  the  usual  50  feet) 
ahove  the  winter  level.  On  the  10th  August  at  6  a.  m.  the  water 
began  to  rise,  and  in  the  first,  second,  third,  and  fourth  hours  rose 
through  26,12,7,4  feet,  and  in  the  next  three  hours  and  a  half  throogh 
6  feet,  so  as  at  1^  p.  ic.  to  stand  at  80  feet  ahove  the  winter  leveL 
Ailber  this,  it  hegan  very  slowly  to  subside  and  returned  to  its  usual 
level  in  about  (say)  22^  hoiirs,  making  30  hours  for  the  whole  rise 
and  fall  of  the  water  at  Attock.  The  rise  occupied  one-fourth  of 
this  time,  and  the  fall  three-fourths.  This  accords  with  the  form 
of  the  wave,  the  slope  of  which  on  the  hack  is  much  longer  than  the 
rise  on  the  front,  as  explained  in  para.  2,  and  represented  in  fig.  3. 

6.  The  difficulties  in  the  way  of  receiving  this  explanation  arise 
from  the  possible  shallows  and  rapids  and  sudden  bends  in  the  river, 
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aad  the  oonseqaent  checks  and  friction  which  might  materially  inter- 
fere with  the  motion  and  maintenance  of  the  wave.  It  may  be  said, 
however,  on  the  other  hand,  that  the  catastrophe  occurred  at  the 
season  of  the  year  when  the  river  is  fullest  of  water ;  and  although 
in  1858,  even  in  August,  the  river  was  as  low  as  to  be  only  25  feet 
(instead  of  50  feet)  above  winter  level,  nevertheless  there  must  have 
been  a  considerable  amount  of  water  in  the  river  before  the  flood 
came,  sufficient  very  likely  for  the  generation  and  propagation  of  the 
wave.  Here,  however,  is  a  ground  of  uncertainty.  But  even  if  it 
were  admitted  that  some  impediment  of  the  kind  existed  between 
the  broken  barrier  and  Attock,  yet  the  influx  of  waters  would  at 
length  rise  over  the  impediment  like  an  ordinary  rush  of  water  on  a 
much  swollen  river,  and  commence  to  generate  a  wave  in  the  river 
below  the  impediment,  as  the  influx  of  the  tidal  water  at  the  sand- 
heads  produces  a  tidal  wave. 

7.  We  may  understand  how  the  water  which  the  wave  had  raised 
just  above  the  impediment  would  get  over  the  impediment  into  the 
part  of  the  river  below  it,  ready  to  produce  another  wave  by  its  pres- 
sure, by  observing  the  breakers  of  the  Bore  in  the  Hooghly.  The  Bore 
is  simply  the  flood-tide-wave  moving  along  the  river  at  the  springs 
at  which  season  the  influx  at  the  sandheads  is  g^atest.  The  onward 
movement  of  this  wave  or  form  at  the  rate  of  24  miles  an  hour  is 
accompanied  (as  stated  in  para.  1)  by  an  upward  and  onward  move- 
ment of  the  parts  of  the  water  itself  in  the  front  of  the  wave,  though 
at  a  much  smaller  rate  than  that  of  the  form  or  wave  itself.  Con- 
ceive this  wave  coming  suddenly  from  deep  water  into  shallow. 
What  will  take  place  at  the  boundary  line  between  deep  and  shallow 
water  ?  The  pressure  lifts  up  the  water  on  the  deep  side  of  the 
boundary  line  and  so  forms  the  front  of  the  great  tidal-wave  at  that 
spot,  and  at  the  same  instant  gives  the  water  thus  lifted  up  a  slight 
onward  motion,  which  carries  it  on  to  the  shallow  side  of  the  boundary 
line  between  the  deep  and  shallow  parts.  The  pressure-action  by 
which  the  wave  should  be  propagated  onwards  over  the  flat  is  now 
destroyed ;  for  the  upheaved  water  thus  lifted  up  over  the  shallow 
has  nothing  but  the  hard  bottom  to  press  down  upon,  and  this 
unyielding  bottom  will  not  commimicate  the  pressiu*e  onwards  (as  it 
would  if  it  had  been  itself  water)  to  keep  up  the  formation  of  a  wave 
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ahead.  Hence  the  water,  lifted  upon  the  shallow  bottom  by  the 
action  of  the  wave  moving  up  to  the  boundary  line,  will  move  on 
oyer  the  shallow  with  its  own  proper  onward  motion  already  acquired, 
increased  by  the  action  of  gravity  upon  the  unsupported  front  of  the 
mass  which  has  found  its  way,  as  described,  upon  the  shallow.  The 
water  thus  heaved  up  by  the  wave  from  the  deep  side  is,  so  to  speak, 
poured  out  upon  the  shallow,  and  it  rushes  along  over  the  flat  in  a 
running  torrent  of  breakers,  till  it  covers  it  over  with  water  to  the 
level  of  the  rest  of  that  part  of  the  river  now  swollen  by  the  flood 
which  is  come  in. 

The  violence  of  this  process  will  depend  very  much  upon  the  form 
of  the  bottom  of  the  river,  and  the  degree  of  abruptness  of  the 
transition  from  deep  water  to  shallow.  If  this  transition  is  gradual, 
the  advancing  wave  will  be  reduced  gradually  by  the  increasing 
friction  of  the  bottom ;  and  the  resisting  pressiu^  caused  by  the 
bottom  (as  it  inclines  up  and  so  faces  the  wave)  will  reduce  the  action, 
and  when  the  wave  does  break,  if  it  break  at  all,  it  will  do  so 
feebly,  like  ordinary  waves  on  the  sea-shore.  If,  however,  the 
transition  be  abrupt  from  deep  water  into  shallow,  the  action  will 
be  as  described  above  in  explaining  the  Bore.  This  description 
will  show  why  the  phenomenon  is  so  much  more  sensible  when 
the  Hooghly  is  full  of  water,  in  the  fr^hes,  than  in  the  dry  season. 
In  the  dry  season  the  river  lies  down  in  the  deep  channel,  and  when 
the  accession  of  water  at  the  spring  tides  lifts  it  up,  the  highest 
part  only  of  the  tidal-wave  rises  above  the  flats  or  shallows,  and 
runs  on  them,  therefore,  without  violence.  But  when  the  river  is 
full,  the  general  level  is  raised  higher  than  in  the  dry  season  and  the 
flood-wave  at  the  springs  is  bodily  raised  up  above  the  level  of  the 
flats  and  falls  upon  them,  and  rushes  over  them  with  a  correspond- 
ingly greater  violence. 

This  digression  about  the  Bore  will  serve  to  illustrate  the  action 
of  the  wave  in  the  Indus  when  it  reaches  an  impediment  stretdi- 
ing  across  its  breadth,  such  as  a  fordable  shallow,  or  a  rapid 
caused  by  broken  rocks  on  a  descent.  The  wave  will  break,  and  rush 
over  the  impediment  (aided  in  this  case  by  the  downward  current  of 
the  stream)  in  a  torrent  of  breakers,  and  the  mass  of  waters,  on 
arriving  at  the  deeper  water  below  the  impediment,  will  again  form 
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a  wave  by  the  pressure-action,  though  not  so  large  as  the  previous 
one,  because  some  force  will  have  been  destroyed  by  impact  and 
friction. 

8.  If  the  barrier,  causing  the  accumulation  of  waters,  occurred 
on  the  main-stream,  it  might  be  objected,  that,  owing  to  the  long 
stoppage  of  the  supply,  there  could  not  have  been  water  enough 
below  the  barrier  for  the  descending  mass  to  impinge  upon  and 
produce  the  wave.  In  this  case  the  mass  would  rush  down  the  dry 
or  almost  dry  channel,  and  as  soon  as  it  came  to  a  part  of  the  river 
where  (from  its  tributaries)  the  depth  of  water  was  sufficient,  the 
sudden  influx  of  the  flood  would  by  its  weight  press  downwards  and 
cause  the  wave  to  spring  up  ahead  and  run  down  the  stream  as 
already  described,  exactly  as  the  tidal-wave  is  formed. 

9.  The  reasons  which  favour  the  hypothesis  of  the  wave-explan- 
ation are  these : 

(1.)  Captain  Henderson,  who  appears  to  have  been  the  only 
European  who  observed  the  disturbance  of  the  river,  inclines  to  a 
velocity  which  accords  more  with  the  notion  of  a  wave  of  water 
than  with  that  of  the  water  itself  rushing  down  at  such  a  speed :  see 
Journal,  1859,  p.  207. 

(2.)  In  his  account  he  says  (p.  208)  ''  at  first  it  [the  water]  came 
welling  up  quietly,  but  very  rapidly."  This  looks  much  more  like 
the  uplifbing  of  the  surface  by  a  pressure  from  below,  than  the  rush 
of  water  down  the  river. 

(3.)  He  tells  us  in  his  account  (p.  208)  that  four  hours  afber 
the  rise  began,  and  three  hours  and  a  half  before  the  maximum  rise 
was  attained,  he  crossed  the  river  in  a  boat.  This  he  hardly  could 
have  done  had  the  waters  of  the  swollen  river  been  moving  down 
bodily  at  the  wave's  velocity. 

10.  Mr.  Obbard  in  his  paper  attributes  the  low  state  of  the  river 
at  Attock  before  the  flood  came,  to  the  hollow  which  precedes  a  wave, 
like  the  tidal-wave  in  the  Hooghly,  and  he  takes  the  existence  of  this 
depression  to  be  an  argument  in  favour  of  his  explanation.  But  this 
would  rather  appear  to  have  arisen  from  the  stoppage  of  the  full 
supply  of  water  in  consequence  of  the  dam  being  formed :  and  it  is 
evident  that  there  was  no  cause  producing  a  hollow  in  the  process 
explained  above  by  which  the  wave  was  generated. 

2  F 


282  The  Indus-flood  of  1B6S,  [No.  3, 

For  example,  in  the  illustration  I  have  g^yen  above,  if  the  plug 
began  to  rise  again  after  it  had  reached  the  bottom  of  the  river,  a 
hollow  wave  would  be  formed  by  the  rushing  back  of  the  water  to  8up» 
ply  the  vacuum  caused  under  the  plug.  The  hollow  wave  thus  produced 
is  analogous  to  the  convex  wave,  and  would  run  along  the  canal  after 
the  convex  wave.  If  the  plug  were  thrust  down  again  and  then  raised 
again,  another  pair  of  convex  and  concave  waves  would  be  formed.  If 
the  rise  and  faU  of  the  plug  occupied  six  hours  each,  the  action  would 
be  like  the  influx  and  withdrawal  of  the  tidal  mass  of  water  at  the 
Sandheads  from  the  Bay  of  Bengal,  and  the  convex  and  concave  waves 
would  represent  the  high  and  low  tides.  In  this  mode  of  action  a 
concave  or  hollow  always  precedes,  as  well  as  follows,  a  convex  wave. 

But  in  the  case  of  the  Indus  there  was  only  the  addition  of  a 
mass  of  water  to  the  river  as  it  was  before  the  catastrophe  took 
place  and  the  wave  was  formed,  and  no  subtraction  of  water.  A  wave 
of  elevation  only  was,  therefore,  formed,  which  ran  down  the  river 
and  passed  off  into  the  sea,  spending  much  of  its  strength  no  doubt  on 
the  way,  and  in  part  perhaps  restoring  the  lost  level  which  had  arisen 
from  the  stoppage  of  the  supply. 
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On  the  Mat-homed  Taurine  Cattle  of  S.  E,  Am;  with  a  Note  on 
the  Races  of  Bein  Deer^  and  a  Note  on  Domestic  Animals  in 
general, — By  Ed.  Blyth. 

The  species  of  Bovine  animals  (so  far  as  known),  whether  recent 
or  fossil,  resolve  into  three  primary  groups  :  viz. 

I.  Bisontine.  II.  Taurine,  III.  Bubaline.  Two  of  these  groups 
being  again  divisable  as  follow. 

I.  Bisontine  (adapted  for  a  frigid  climate).  Subdivided  into-* 
1.  Otibos  (the  *  Musk  Ox'  of  the  Arctic  *  Barren  grounds'  of  Ame- 
rica ;  but  which,  formerly,  during  the  glacial  epoch,  was  far  mor« 
extensively  diffused,  remains  of  this  animal  having  been  met  witii  in 
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the  British  islands*). — 2,  Boothebium  ;  extinct  (founded  on  two 
specific  races,  one  of  which  is  the  Ovibos  Fallantis  of  de  Blainville, 
and  the  other  is  the  Bos  howhifrons  of  Harlan). — 8.  BisoK  (the  well- 
known  broad-fironted  and  shaggy  Bisons  of  Europe  and  N.  America, 
and  formerly  of  N.  Asia). — 4.  Poephaous  (the  Yak  of  high  Central 
Asia).  To  this  Bisontine  division  pertain  the  only  indigdhous  Bovine 
quadrupeds  of  America. 

II.  Taurine  (with  the  exception  of  the  humped  cattle  suited  to 
a  temperate  climate  and  restricted  to  mountainous  countries  within  or 
near  the  tropics).  Subdivided  into — 1.  Zkbus  (the  Zebu  or  humped 
cattle  of  the  hotter  regions  of  Asia  and  Africa).  2.  Taurus  (the 
humpless  cattle  with  cylindrical  horns). — 8.  Gat^us  (the  humpless 
cattle  with  flattened  horns,  peculiar  to  S.  E.  Asia). 

III.  Bubaline  (the  flat-homed,  thinly  dad  and  thick-hided,  wal- 
lowingt  cattle  of  Asia  and  Africa).  Comprising  only — 1.  Bubalus 
(the  Buffaloes,  including  the  Anoa  of  Celebes). 

According  to  the  views  so  very  ably  expounded  by  Mr.  C.  Darwin, 
all  the  species  of  one  genus  have  a  common  origin  in  the  depths  of 
time,  and  we  may  ascend  in  the  generalization  to  any  extent,  needing 
only  unlimited  lapse  of  time  for  the  ever  accumulating  development 
of  small  variations  in  any  particular  direction,  under  the  unconscious 
guidance  of  the  law  of  Natural  Selection.  Species,  as  he  maintains, 
are  only  strongly  marked  varieties^  and  varieties  he  designates  as  »»- 

*  As  alto  of  the  Oaribou,  or  present  barren-ground  race  or  Tarietv  of  the  Rein 
Deer ;  though  I  am  far  from  being  satisfied  that  this  barren-ground  race  differs 
in  any  respect  from  the  wUd  Rein  Deer  of  Lapland,  or  ofthe  *  tundras*  of  Arctic 
Siberia ;  while  I  much  suspect  that  the  large  race  or  Tariety  of  Kein  Deer  whioli 
is  ridden  by  the  Tungusi  and  other  Siberian  tribes,  (and  to  the  backs  of 
which  the  bales  of  goods  are  annually  transferred,  in  Mantchuria,  from  those 
of  two-humped  Camels,)  to  be  similarly  identical  with  the  Woodland  Caribou  of 
Korth  America.  The  subject  of  the  races  of  Rein  Deer  will  be  more  fully  treated 
of  in  the  sequel. 

As  the  aboTC  is  passing  through  the  press,  I  learn,  from  Lord  Wrottesly's 
Address  to  the  British  Association  at  Oxford  (June  27th,  1860),  that  Dr.  H. 
Falconer,  **  aided  by  Col.  Wood,  of  Glamorganshire,  has  recently  extracted  from 
a  single  cave  in  the  Gower  peninsula  of  South  Wales,  a  vast  quantity  of  the  ant- 
lers of  a  Rein  Deer  (perhaps  of  two  species  of  Rein  Deer),  both  allied  to  the 
living  one.  These  fossils  are  most  of  them  slied  horns  ;  and  there  have  been 
•Iresdy  no  fewer  than  1,100  of  them  dug  out  of  the  mud  filling  one  cave." 
— AtAenenim,  June  80th,  1860,  p.  890. 

Ic  is  remarkable  that  UsBTTB  abotos  of  the  major  continent  should,  in  America, 
be  restricted  in  its  range  to  the  Arctic  barren-grounds. 

t  The  true  Bisons  wallow  during  the  summer. 
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cipient  tpeeies  ;  and  most  assuredly*  the  dividing  line  between  what 
are  variously  accepted  as  species  or  as  varieties  cannot  oftentimes  be 
traced :  nevertheless,  it  is  admitted  by  Mr.  Darwin  that  the  mass  of 
what  are  generally  considered  as  species  have  acquired  a  high  degree 
of  persistency,  and  arguments  pro  and  con  are  abundantly  supplied  by 
the  Bovines,  as  by  endless  other  groups :  on  the  one  hand,  we  have  the 
multitudinous  races  of  cylindrical-homed  domestic  cattle,  whether 
humped  or  humpless,  which  surely  no  naturalist  would  go  the  length 
of  supposing  to  be  so  many  separate  and  distinct  creations ;  and,  on 
the  other  hand,  we  have  the  phenomenon  of  three  wild  species,  or  most 
strongly  characterized  races  (more  strongly  characterized  apart  than 
are  any  of  the  domestic  races  of  humped  or  humpless  Taurines  respec- 
tively), yet  exhibiting  many  peculiarities  in  common,  inhabiting  to 
a  great  extent  the  very  same  region,  but  maintaining  their  distinc- 
tive characters  wherever  found,  and  never  (so  far  as  known)  hybridiz- 
ing one  with  another,  though  at  least  two  of  them  have  interbred  in  a 
state  of  domestication  (and  one  of  them  even  in  the  wild  state)  with 
the  ordinary  tame  humped  cattle  of  the  tropical  regions  of  the  major 
continent.*     All  three  are  domesticable^  as  will  be  shewn ;  and  as 
regards  the  reputed  indomitable  nature  of  one  of  them,  the  gigantic 
Gaour   (G.  gaubus),  we  have  only  to  reflect  on  the  fact,  how  very 
readily  the  tamest  and  one  of  the  most  thoroughly  and  completely 
domesticated  of  all  tame  creatures,  the  humped  Ox  (Boa  or  Zebus 
oiBBOSUs)  relapses  into  a  condition  of  feral  wildness,  unsurpassed  even 
by  the  Gaour  itself,  and  assuredly  beyond  that   of  the   renowned 
Ghillingham  cattle  of  Northumberland,  if  not  also  of  the  feral  hump- 
less cattle  of  S.  America  and  elsewhere.f 

*  Tlie  Bo8  9fflhetanu9,  F.  Cut.,  is  founded  upon  a  hybrid  Qay&l  (G.  TBoimLn) 
of  thi«  kind ;  and  the  B,  leucoprymnot^  Quoy  and  Qaymard,  upon  a  hybrid 
Bantenff  (G.  boxdaioub).  Sir  T.  Stamford  Baffles  remarks,  iu  his  History  of  JmCf 
that  **  toe  degenerate  domestic  cows  [of  that  island,  humped,]  are  aometimei 
driven  into  the  forest  to  couple  witli  the  wild  Bantenff,  for  the  sake  of  improrisg 
the  breed."  Baron  Cuvier  supposed  that  the  true  Gajil  was  a  hybrid  betweea 
the  humped  cattle  and  the  Buffalo  ;  but  he  seems  to  have  known  only  the  hybrid 
animal,  from  the  description  and  figures  sent  by  M.  Buvauoel  and  published  by 
his  brother  in  the  JUamm,  lAtkog, 

t  How  readily  European  cattle  resume  the  wild  habit,  is  shewn  br  the 
following  passsge  in  Mr.  S.  Sydney's  excellent  work,  '  The  Three  (Tolomes  of 
Australia'  (1852),  p.  314.  *'The  cattle  in  bush  re-acquire  in  many  respects  ths 
habits  of  their  wild  progenitors  ;  such  is  the  habit  of  camping,  and  such,  too,  ths 
manner  in  which,  like  the  wild  [feral]  cattle  of  OhiUingiiam  park  in  NorUiumbff^ 
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The  humped  cattle  aife  unknown  in  an  aboriginally  wild  state ;  and 
I  am  strongly  of  opinion  that  they  will  prove  to  be  of  African  rather 
than  of  Asiatic  origin,  however  ancient  their  introduction  into 
India ;  for  no  fossil  or  semi-fossil  remains  of  this  very  distinct  type 
hav^'  as  yet  been  discovered  in  any  part  of  Asia,  where  the  only 
established  fossil  Taurine  is  the  Bos  kamadicus  of  the  Nerbudda 
deposits,  which  is  barely  (if  at  all  satisfactorily)  distinguishable 
from  the  European  B.  PBiHOOEirius  (or  true  Z7r«*  of  Caesar).*    It 


land,  they  march  in  tingle  file  to  water,  the  bulla  leading;  so,  too,  when 
threatened,  they  take  advantage  of  the  inequalities  of  the  ground  and  steal 
off  in  their  hoUows  unperoeived,  the  bulla,  if  attacked  by  dogs,  bringing  up 
the  rear." 

In  the  Swan  Rirer  colony,  both  horses  and  homed  cattle  hate  gone  com* 
pletely  wild,  and  Buffaloes  in  the  vicinity  of  Port  Essington.  Vide  Loobardt,  in 
Jaum,  Hoy.  Oeogr.  Soe,  XYI,  237. 

(What  are  the  wild  cattle  of  Albania  noticed  by  Count  Karaot  in  Jowm.  Soy, 
Oeogr,  Soc,  XII,  57  ?  Also,  what  were  those  hunted  by  the  ancient  monarcna 
of  Assyria,  as  represented  in  the  Nineyeh  sculptures  P  What,  indeed,  were  the 
Uri  Sylvettren  which  haunted  the  great  forests  that  surrounded  London  in 
the  time  of  Fitzstephen,  t.  e.  about  1150  A,  2>.  1,  The  late  Jonathan  Couch 
remarked,  in  his  *  Cormsh  Ftutna*  (1888),  that — *'  The  ancient  breed  in  the  west 
of  England  was  called  *  black  cattle,*  from  the  very  dark  appearance  of  its  coat, 
almost  like  velvet :  circumstances  in  which  it  seems  to  have  differed  from  the 
races  of  the  north  of  England,  which  were  white)." 

*  I  refer  more  especially  to  the  later  or  post-pliocene  fpleittocene^  or  even 
recent)  type,  the  remains  of  which  are  found  in  almost  modem  lacustrine  depo- 
sits, where  likewise  occur  those  of  BisOH  BTTROPiBUS  of  the  existing  type,  as 
distinguished  from  the  wide-homed  pbisctts  type.  This  later  form  of  pbimo« 
GBKins  (wliich  is  that  originally  so  named  by  Bojanus)  absolutely  resembles  the 
most  finely  developed  examples  of  certain  (ummprovedj  domestic  races  of  large  and 
Tery-long-homed  cattle,  except  that  the  size  is  fully  one- third  larger,  as  remarked 
by  Professor  Nilsson.  In  like  manner,  Mr.  Hodgson  notices,  of  the  Indian 
Bufiklo,  that — '*  The  wild  animals  are  fully  a  tliird  larger  than  the  largest  tame 
breeds  [in  India],  and  measure  from  snout  to  vent  lOt  ft.  and  6  to  6^  ft.  high  at 
the  shoulder."  CJ,  A.  8.  XYI,  710).  The  older  type  of  fbimogbniits  occurs  in  the 
pliocene  drift,  together  with  BisoK  pbisous  ;  and  (so  far  as  I  have  seen)  the 
size  of  the  skull  is  smaller  than  in  the  other,  but  the  horns  are  still  larger,  and 
curve  round  more  towards  each  other  at  the  tips ;  moreover  (if  I  mistake  not), 
they  are  both  thicker  and  longer  in  the  bull  than  in  the  cow,  whereas  in  the 
more  modern  type  (as  in  domestic  cylindrical-homed  cattle,  whether  humped 
or  humpless,)  they  are  thicker  but  shorter  in  the  bull,  longer  and  more  slender 
in  the  ox  and  cow.  With  the  exception  of  the  Indian  Buffalo  to  some  extent, 
I  know  of  no  other  true  bovine  in  which  the  horns  are  not  both  thicker  and 
longer  in  the  bull !  In  the  old  type  of  pbimoobkittb,  the  horn-cores  are  some- 
times enormous.  I  have  measured  a  pair  which  were  8  ft.  long  and  19  in.  round 
at  base.  Another  of  the  same  linear  dimensions,  but  18  in.  in  circumference  at 
base,  is  noticed  in  the  Ann,  Mag,  N,  H,  YoL  II  (1838),  p.  163.  I  have  draw- 
ings of  a  fine  frontlet  of  perhaps  a  cow  of  this  race,  which  was  found  in  the 
Suvel  when  digging  the  foundations  of  the  houses  of  parliament.  Of  the 
ter  race,  compare  the  noble  Swedish  bull-skull  figured  in  Ann,  Mag,  N,  i/., 
2nd  series,  lY,  257,  259,  with  the  superb  Scottish  cow-skull  in  the  British 
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need  bardlj  be  ranarked  tiiat  tlie  humped  tjpe  of  domestie  catUe 
is  generally  difinaed  over  the  hotter  parts  of  Africa^  from  east  to  west 
or  ocean  to  ocean,  and  on  the  eastern  side  as  far  sooth  as  Natal,  and 
thronghout  Madagascar;  the  same  being  the  only  Taurine  type 
known  in  Arabia,*  though,  corioi]aly,inthee8sentially  Arabian  island  of 


Htueam,  ligared  in  Prof.  Owen*B  *  British  Foaril  ICamimib  and  Binb,'  4S6,  607. 
The  latter  maararM  just  2|  ft.  Iroa  Teiiez  to  tips  of  intermaxillanea.  Comptre 
also  Piof.  Owen's  fignn  of  Biaov  PBiacrs  with  ProC  NUsson's  figora  of  the 
modern  trot  of  Enropean  Biton  firom  the  Swedish  peat  (p.  490  and  p.  415  of 
the  same  vols.  respectiTeW).  Whether  the  latter  has  occurred  in  the  British 
Islands  I  am  unaware ;  rat  suspect  that  it  does  not,  or  at  least  that  it  Lss  not 
been  recognised  hitherto. 

Ferkapt  the  latest  (though  vague)  notice  of  the  Urus,  as  an  existing  anims], 
occurs  in  Bell's  'Travels  in  Tartaiy,'  YoL  I,  Oh.  Ill,  p.  223:  ** Joomey  from 
l^omsky  to  Elimskj,  in  the  country  of  the  Tsuliam  Tartars.**  It  eeems  to  ne 
to  refer  more  probablj  to  the  wild  tawrime  Urus  than  to  the  Bison  ;  but  in  either 
case  the  notice  is  sui&ciently  remarkable.  **  On  the  hills,  and  in  the  woods  nssr 
this  place,  are  many  sorts  of  wild  beasts ;  particularly  the  Urus,  or  Uhr-ox,  one 
of  the  fiercest  animals  the  world  prodnoea.  Their  force  is  such,  thnt  neither  the 
Wolf,  Bear,  nor  Tiger,  dares  to  engage  with  them.  In  the  same  woods,"  Bell 
continues,  **  b  found  another  species  of  Oxen,  called  BiJmt  by  the  Tartars.  It 
is  not  so  large  as  the  Urus;  its  body  and  limbs  are  very  handsome :  ithssahij^ 
shoulder  and  flowing  with  long  hair  growing  from  the  rump  to  its  extremity,  like 
that  of  a  Horse.  Those  which  I  saw  were  tame,  and  as  tractable  as  other  cattle.** 
Certainly  a  remarkable  notice  of  the  Tak,  both  wild  and  tame  (as  it  would 
seem),  in  a  region  where  that  animal  b  at  present  unknown.  The  word  BfM 
has  probably  its  connexion  with  BubmUu, 

Tne  difference  in  the  development  of  the  wild  and  tame  Bul&Io  of  Indb  is 
equally  observable  where  the  two  frequent  the  same  pastures  and  commonly  inte^ 
breed  ;  and  I  believe  the  main  reason  of  it  to  be,  that  the  tame  calves  are  deprived 
of  their  due  supply  of  milk.  The  importance  of  an  ample  supply  of  nourishoMiit 
in  early  lifb,  as  bearing  on  the  ftture  development  of  any  animal,  cannot  be  over- 
estimated. A  friend  remarked  to  me  that  he  had  no  idea  of  what  a  fine  BniTalo 
was  tiU  he  saw  those  of  Burma.  They  are  there,  be  states,  much  larger  thsn 
in  Bengal,  with  splendid  horns,  and  altogether  a  vastly  superior  animal.  The 
Burmese  iieeer  mUk  them;  having  the  same  strange  prgudice  against  milk  which 
the  Chinese  have,  though  otherwise  both  people  are  nearly  omnivorous.  There 
b  a  corresponding  difference  •  of  development  in  the  wild  and  tame  noes  of  Yak, 
and  of  Bein  Deer  in  Lapland, — doubtless  for  the  same  reason. 

*  The  humped  cattle  of  Arabb  generally  are  '*  of  a  very  small  and  poor  race, 
and  are  never,  but  with  the  greatest  reluctance,  killed  for  food.**  (Wallin,  m 
Joum,  Roy.  Chogr.  Soo.^  Vol.  XXIV,  148.)  Chesney  remarks  of  them,  thst 
"  bulls  and  cows  take  the  next  pbce  to  the  Buffalo,  and,  like  those  of  Indi^ 
they  bear  a  hump,  and  are  of  small  size ;  some  bullocks  purchased  at  Suwet- 
deyilh,  produced,  each,  only  about  224  fts.  of  meat.**  Again,,  in  hb  Appendix 
(Vol.  I,  279),  he  enumerates,  among  the  domestic  animals  of  Arabb  and  JfsMH 
potanUaf  **  both  the  common  bull  and  cow,  and  the  bull  and  cow  with  hunch." 
In  the  province  of  Kerman,  in  Persia,  Mr.  Keith  C.  Abbot  remarks  that  **  the 
oxen  of  thb  part  of  the  country  are  of  a  small  humped  kind,  and  are  commonly 
used  as  beasts  of  burthen  ;  people  abo  ride  on  them,  seated  on  a  aoft  pad,  sikI 
a  rope  is  passed  through  the  nostril,  by  which  they  are  guided.*'  (Jcmm,  Boff* 
Geofff.  Soc.,  Vol.  XXV,  48.) 
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Socotra,  the  cattle  are  of  the  humplesg  European  or  N.  Asiatic  type.* 
Both  humped  and  humpless  cattle  are  represented  in  the  old  Egyptian 
paintings  ;  and  the  humpless  reappear  in  S.  Afnca,  in  the  remarkahle 
indigenous  (so  far  as  known)  Caffire  cattle,  and  I  have  seen  fossil  remains 
of  the  same  cyliudrical-homed  humpless  type  from  the  banks  of  a  tribu- 
tary of  the  Oariep  river .f  In  Madagascar,  also,  where  the  tame  cattle 

•  Tide  WellBted,  in  Jbuni.  JZoy.  Oeogr,  800,  V,  200.  On  the  confines  of  India, 
this  European  and  also  Tartar  type  of  humpless  cattle  comes  round,  evidently 
from  the  eastward,  into  Butan.  But  the  Chinese  Taurines  (so  far  as  I  can 
learn)  are  mostly  hybrid,  being  Tariously  intermediate  to  the  humped  and 
humpless  species:  except,  however,  towards  the  north;  and  huge  herds  of 
splendid  Tartar  cattle  are  pastured  beyond  the  great  wall  of  China, — many  of 
these,  with  vast  troops  of  horses,  Jlcc.,  being  the  property  of  the  emperor.  (Vide 
Timkowski  and  others.)  According  to  Major  B.  0.  Tytler,  a  white  breed  of 
humpless  (?)  cattle  is  reared  and  highly  prised  by  the  natives  of  Dacca,  who 
never  turn  them  out  to  pasture.  It  has  "  little  or  no  symptoms  of  a  hump.*' 
Anm.  M.  N.  N.  2nd  series,  XIV  (1854),  177. 

t  Vide  Froc.  Geol,  80c,  1840,  p.  162.  Capt.  Speke  obserred  some  very  fine 
hnmf>1ess  cattle  on  the  N.  W.  shore  of  the  Tanganyika  lake,  near  the  equator. 
**  Very  large  cattle,  bearing  horns  of  stupendous  size.  They  are  of  an  uniform 
red  colour,  like  our  Devonshire  breed,  but  attain  a  much  greater  height  and 
size."  Northward,  again,  on  the  shore  of  his  grand  Victoria  Nyanza  lake,  he 
remarks  that — **  The  cows,  unlike  the  Tanganyika  ones,  are  small  and  short- 
homed,  and  are  of  a  Tariety  of  colours.  They  carry  a  hump,  like  the  Brahmibi 
bull,  but  giro  yery  little  milk.*'  Vide  'Blackwood's  Edinburgh  Magazine,' 
TSo.  DXXVIII  (October,  1859),  pp.  892,  898.  A  little  farther  northward, 
in  the  Bari  country  on  the  shores  of  the  White  Nile,  between  4^  and  5^ 
N .  lat.,  M.  Ferdinand  Weme  tells  us—*"  We  remark,  as  usual  among  the  light* 
eoloured  cows,  many  quite  white,  and  few  black  or  dapple.  The  bulls  have  the 
customary  high  and  thick  humps  ;  the  cows,  on  the  contrary,  have  exactly  the 
appearance  of  those  at  Emmerich  on  the  Rhine  [?] ;  their  horns  are  twisted  in 
a  surprisingly  handsome  form,  and  set  ofi"  with  fiSiky  hair,  as  well  as  the  ears. 
They  carry  the  latter  erect,  by  which  means  the  head,  and  the  lively  eye,  acquire 
a  brisk  and  intelligent  expression."  (Weme's  Narratice  of  Expedition  to  di»^ 
cover  ike  Sourcee  of  the  White  Nile,  in  the  yeare  1840,  1841,  0*Beillv*s  transia« 
lion,  II,  94.)  It  is  not  likely  that  the  cows  referred  to  should  be  entirely 
hnmpless ;  and  the  large  lustrous  eye  is  ererywhere  one  of  the  many  character* 
iatics  of  the  humped  species,  as  is  the  lanceolate  form  of  ear  (which  I  suppose 
is  referred  to),  as  contrasted  with  the  broad  round  ears  of  the  humpless  kind ; 
and  in  hybrids  of  different  degrees  of  admixture  the  proportion  is  more  readily 
seen  in  the  shape  of  the  ear  than  in  aught  else.  Moreover,  it  seems  that,  as  in 
India,  white  or  greyish-white  humped  cattle  predominate  ;  but  the  black  tail* 
tuft  is  constant,  except  in  the  rare  case  of  an  albino.  Between  6^  and  7^  N« 
let.,  among  the  Kek  or  Kiak  nation,  we  learn,  from  the  same  authority,  that — 
"The  cattle  are  generally  of  a  light  colour,  of  moderate  size,  and  have  long 
beantifhily  twisted  horns,  some  of  which  are  turned  backwards  [as  also  in  India]. 
The  bulls  hare  large  speckled  humps,  such  as  are  seen  in  the  hieroglyphics ;  the 
oows,  on  the  contrary,  only  a  little  eleyation  on  the  shoulders."  (Ihid.  I,  176.) 
As  with  the  humped  cow  elsewhere;  and  when  Col.  Sykes  mentions  that  this 
species  of  cattle,  "  when  early  trained  to  labour  or  to  carriage,  is  nearly  desti- 
tute of  the  hiunp"  fProc.  ZooL  8oc,  1831,  p.  105),  he  refers  to  oows  and  oxen 
only  $  for  the  labmiring  bull  has  always  a  well  developed  hump,  especially  if 
well  fed,  and  this  has  much  to  do  with  the  filling  out  of  the  hump  in  oxen  and 
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are  all  of  the  humped  kind,  a  humpless  wild  race,  not  yet  scientifically 
described,  was  long  ago  indicated  by  Flacourt,  and  since  by  the 
missionary  Ellis  ;  stated  to  resemble  Eoropean  cattle  except  in  having 
longer  limbs.*  But  to  return  to  the  humped  cattle.  These  are  now 
the  ordinary  Taurines  of  tropical  and  subtropical  Asia,  and  according 
to  KsBmpfer  extend  on  to  Japan.  Though  imknown  in  an  abori* 
ginally  wild  state,  the  species  has  relapsed  into  wildness  in  various 
parts  of  India,  as  especially  in  Oudh  and  Bohilkund,  in  Shahab^d,  iu 
Mysore,  and  even  in  Ceylon  ;  a  fact  the  more  interesting,  as  proving 
(what  had  been  doubted)  that  these  humped  cattle  can  maintain 
themselves,  unaided  by  man,  in  regions  inhabited  by  the  Tiger. 
The  origin  and  history  of  the  wild  herds  of  the  Shdhabdd  jimgles, 
which  still  exist,  are  given  by  Dr.  F.  Buchanan  Hamilton,t  who 
remarks  that — "  In  the  woods  of  Jagadispur  and  Damraong  are  some 
wild  cattle  of  the  common  breed :  they  resemble  entirely  in  form  and 
in  variety  of  colours:^  those  bred  about  the  villages  of  this  district, 

oowB  :  the  fandamental  structure  is  there  inrariablj,  and  OApable  of  derelopixient. 
The  huge-homed  BomoueBe  and  Galla  races  of  cattle  are  of  the  hamped  species, 
—unlike  the  fine  Tan^^anyika  race  **  with  stupeudous  horns.*'  Indeed,  cattle 
exceedingly  like  the  African  Galla  race  of  Bruce  and  Salt  are  bj  no  means  very 
rare  in  India. 

It  is  remarkable  tliat  the  singular  strepneerine  or  Cretan  breed  of  Sheep  exists 
in  the  country  drained  by  the  White  Nile  j  modified,  however,  in  its  fleece  by 
the  locality.  Thu^  Werne  tells  us  (11,  18),  that — **  I  purchased  for  a  couple  of 
miserable  beads  a  little  Sheep,  covered  partly  with  wool  and  partly  with  hair,  as 
the  Sheep  here  generally  are,  with  a  long  mane  under  the  throat,  and  horns  twisted 
back.  Selim  Capitan  says  that  a  similar  species  [race]  is  found  in  Crete." 
Elsewhere  (p.  97),  he  remarks  "  Rams  with  horns  twisted  buck  and  manes," — 
the  latter,  oi  course,  under  the  throat,  as  mentioned  in  the  preoediug  notice. 

*  ** Homed  cattle  are  numerous,  both  tame  and  wild;  many  of  the  lattar 
resemble,  in  shape  and  size,  the  cattle  of  Europe.'*  (Ellis's  Hutofy  of  Mada^ 
ffoscar.J  These  wild  cattle  abound  in  the  province  of  Mena-be,  which  occupies 
much  of  the  western  portion  of  the  island.  In  Air.  J.  A.  Lloyd's  Memoir  oa 
Madagcucar^  published  in  the  20th  Vol.  of  the  Bojfal  Chograpkieal  Sodehfe 
Jommal^  we  read  (p.  63)  that  **  the  northern  part  of  Mena-M  contains  great 
numbers  of  wild  cattle ;  Badima  and  his  officera,  in  one  of  their  warlike  expe* 
ditidns  amongst  the  Sakalami,  passing  through  this  country,  killed  upwards  of 
840  [wild  P]  oxen  in  one  day  for  the  use  of  his  army,  and  two  days  aTterwards 
431  more  were  killed  by  the  soldiers." 

t  Montgomery  Martin's  compilation  from  the  Buchanan  Hamilton  MS8^  YoL 
1,604. 

{  Major  W.  S.  Sherwill,  who  has  often  shot  over  tiie  now  famous  *^  Jugdea- 
pur  jungle,"  by  permission  of  tlie  late  Kumar  (or  Kooer)  Singha,  who  allowed 
iiim  to  shoot  what  he  pleased  so  long  as  he  spared  the  wild  cattle,  informs  me 
that,  while,  of  course,  respecting  the  E&ja's  injunction,  he  was  curious  about 
these  cattle,  and  had  opportunities  of  watching  them  somewhat  closely.  All  he 
saw  were  rather  of  snudl  lise  and  of  an  earthy* brown  coIouti  with  ahortiah  homa^ 
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but  are  more  active,  and  very  ihy.  The  B6ja  of  Bhojpur,  and  his 
kmsman  Sahebzideb  Singha  [as  of  late  Kum&r  Singha,  the  notable 
rebel],  carefully  preserve  them  from  injury ;  and  say,  that  owing  to 
the  encroachments  of  agriculture  the  number  is  rapidly  diminishing. 
Many  of  their  neighbours,  however,  alleged  that  the  devastation 
committed  by  these  sacred  herds  was  very  ruinous,  and  every  year 
occasioned  more  and  more  land  to  be  deserted.  The  origin  of  these 
herds  is  well  known.  When  the  Ujay&ni  B&jputs  incurred  the  dis- 
pleasure of  KIsim  Ali,  and  for  some  years  were  compelled  to 
abandon  their  habitations,  some  cattle  were  lefb  in  the  woods  without 
keepers ;  and  on  their  owner's  return  had  acquired  the  wild  habits, 
which  their  offspring  retain.  Several  calves  had  been  caught ;  but 
it  has  been  found  impossible  to  rear  them,  their  shyness  and  regret 
for  the  loss  of  liberty  having  always  proved  fatal.  This  shows  what 
difficulties  mankind  must  have  encountered  in  first  taming  this  most 
useful  animal,"  <&c.  &c.  The  extreme  wildness  of  the  feral  cattle  of 
Oudh  is  noticed  by  Capt.  (now  Col.  Sir  T.  Proby)  Cautley,  in 
J".  A.  S,  IX,  623.  "  In  the  districts  of  Akhurpur  and  Doolpur,  in 
the  province  of  Oudh,"  he  remarks,  '^  large  herds  of  black  oxen  are, 
or  were,  to  be  found  in  the  wild  imcultivated  tracts,  a  fact  to  which 
I  can  bear  testimony  from  my  own  personal  observation,  having,  in 
1820,  come  in  contact  with  a  very  large  herd  of  these  beasts,  of 
which  we  were  only  fortunate  enough  to  kill  one ;  their  excessive 
shyness  and  wildness  preventing  us  from  a  near  approach  at  any  second 
opportunity."  Another  writer  notices  herds  of  these  feral  humped 
cattle  on  the  road  from  Agra  to  Bareilly ;  and,  from  all  recent 
accounts,  they  seem  to  be  on  the  increase  rather  than  on  the 
decrease.* 

And  he  thinks  without  the  NiU-gai  markings  <m  the  feet  (which  are  often  seen  in 
domestic  humped  cattle).  Whether  the  Oudh  herds  tend  t-o  uniformity  of 
colouring  I  am  unaware.  The  feral  herds  of  humpless  cattle  in  S.  America  arsi, 
I  beliere,  of  various  colours,  like  their  domestic  Spanish  progenitors. 

*  In  an  article  "On  the  Future  of  Oudh"  (published  in  thelformf^  ChromeU 
iot  Hay  17th,  1859),  it  is  remarked  that  '*  The  forests,  and  notably  among  them 
that  of  the  Tarai,  towards  Nipal,  serve  as  a  shelter  for  innumerable  wild  cattle, 
which  are  admirably  suited  for  artillery  bullocks  and  other  laborious  purposes, 
besides  affording  excellent  fire-wood  and  pasture  for  cattle,  and  also  hunting* 

Sound  for  the  sportsman.  In  these  forests,  and  in  the  extensive  jungles,  are  to  be 
xxod  the  hides  and  horns  of  thousands  of  wild  cattle,  ratting,  as  it  were,  for  want 
of  hands  to  turn  them  te  account,  and  which  alone  would  prove  a  most  remunera- 
aive  branch  of  commerce,  to  judge  from  the  snooess  whidi  the  very  £bw  who 

2  n 


&90  On  the  FlaUiomed  Taurine  Cattle  of  S.  JE.  Asia.    [No.  8, 

With  this  fact,  therefore,  to  bear  in  mind,  the  exoessiTe 
phyness  and  wildness  of  the  feral  herds  known  to  he  descended 
from  domestic  humped  cattle,  and  also  the  fact  (which  I  and 
others  know  from  experience)  of  the  extreme  difficulty  there 
is  in  subduing  the  wild  propensities  of  the  common  Bengal  Jun- 
gle-fowl (Gallus  TEBBUGrNEUS  V.  hanJcivus),  from  which  wild 
species  all  the  races  of  domestic  poultry  are  as  clearly  derived 
as  are  those  of  tame  Ducks  from  the  Mallard,  we  are  quite  justified, 
I  think,  in  withholding  assent  to  the  current  opinion  that  the  Gaour 
(Bob  OArBrs),  or  any  kindred  species,  is  incapable  of  domestication. 

have  attempted  to  realize  this  branch  of  commerce,  have  met  with.  From  tho 
•ame  source  tallovr  might  be  obtained  in  abundance,  were  there  only  a  few  specult- 
tors  to  inaugurate  the  trade,  and  to  direct  it  into  the  natural  channels  for  its 
dcTelopment." 

The  making  over  of  a  considerable  portion  of  the  Tarai  region  to  a  Hinda 
Frinoe  (Jungh  Bah&dur)  will,  of  course,  tend  to  a  further  preservation  of  these 
/eral  cattle.  Another  and  more  remarkable  locality  where  many  beasts  of  Ihs 
sort  (and  of  Tarioiis  colours)  are  little  molested,  is  the  churr  or  allurial  islsnd 
known  as  the  Siddi  churvt  lying  S.  E.  of  NoacoUy  in  the  eastern  Sandarbans. 
On  this  churr  there  is  no  liigh  tree-jungle,  and  scarcely  brushwood  enough  to 
afford  cover  for  Tigers,  which  do  not  occur  on  the  island. 

It  is  probable   that  such  feral  herds  occur  also  in  Africa.    Thus,  in  some 
*'  Notes  on  an  Expedition  down  the  West«m  Coast  of  Africa  to  *  the  Bijnga 
Islands,'  and    the  recently  discovered    river    Kiddafiug,"   by  Col.   h.  Smyth 
O'Connor,  C.  B.,  F.  E.  G.  S.,  communicated  by  the  Colonial  office  to  the  Eojil 
Geographical  Society,  and  published  in  its  Journal  for  1859,  p.  384,  it  appean 
'that  in  the  island  of  Ovanga  '*  the  finest  Oxen  are  wild  in  innumerable  herds." 
In  general,  however,  the  notices  of  wild  cattle  in   Africa  refer  either  to— L 
Subaline  species, — 2.  Gnus  (Catoblepas),  or  *wilde  beests'  of  the  Dutch  colo- 
nists,—3.  Species  of  the  Hartebeest  group,  as  especially  Acrokotus  bitbilis 
in  N.  Africa,  -  4.  Even  the  Leucoryx  and  kindred  Antelopes.     As  an  illustrstiOQ 
of  this  vague  application  of  names,  Capt.  Lyon  mentions  a  chain  of  mounJaiiu 
to  the  south  of  Fezzan,  named  Wadan^  "  on  account  of  the  immense  number  of 
Buffaloes  to  be  found  there,  and  which  are  of  three  species,  viz.  the  Wad» 
[Ovia  TBAOBLi-PHiTB !],  an  animal  of  the  size  of  an  Ass,  having  very  large  {ot, 
as  is  elsewhere  stated,  very  long,  heavy)  horns,  and  large  bunches  of  hair  hang- 
ing from  the  shoulder,  to  the  length  of  18  in.  or  2  ft. ;  they  have  very  larp 
heads,  and  are  very  fierce.    The  Boaue^-el-  Welsh  [Acbonotus  bubalis  ?],  whicli 
is   a  kind   of  Buffalo,   slow  in  its  motion,  having  very  large  horns,  and  being 
•of    the    size    of  an    ordinary  cow;  and  the    White   Buflalo    [Obyx  lkuoo- 
BTX !],  of  a  lighter  and  more  active  make,  vei7  shy  and  swift,  and  not  easily 
procured.    The  calving-time  of  these  animals  is  in  April  or  May."     (TraeeU  i» 
'Jf,  AJHca,  pp.  76,  271.)     Dr.  Earth  notices   the  Ovis  tbaoklaphus  by  the 
name  Wadan.    **  Wild  Oxen"  of  some  sort  are  stated  to  inhabit  the  countiy 
bordering  on  the  river  Koanza.     fJourn.  Roy.  Qeog,  Soc.  XXIV,   272.J    Capt. 
Burton,   also,  in  his  recently  published  work,  *  The  Lake  Kegiona  ot  Centnl 
Africa,'  notices   that— "The  park-lands  of  Duthumi,  the  jungles  and  forests  of 
XJgoei  and  Mgunda  Mk'hali,  the  barrens  of  Usukuma,  and  the  tangled  thicie<« 
of  Ujiji,  are  full  of  noble  game— Lions  and  Leopards,  Elephants  and  Khinocero6«s» 
wild  cattle  (Bu£Qsloes  ?),  Giraffes,  Gnus,  Zebras,  Quaggaa,  and  Ostrichea.*'  Gb% 
at  least,  being  here  diacrizninated. 
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From  accounts  of  the  savage  nature  of  the  wild  Yak,  the  same  might 
have  been  inferred  of  that  species,  which  we  know  to  be  extensiveljr 
domesticated  ;  or,  if  we  were  only  acquainted  with  the  wild  Rein  Deer 
as  it  exists  in  arctic  America,  the  varied  applicability  of  the  domestic 
herds  of  the  corresponding  regions  of  the  major  continent  would 
scarcely  have  been  predicated.     So  with  the  African  Elephant  in 
modem  times,  as  compared  with  the  Asiatic  Elephant  !*    Civilized 
man,  as  a  rule,  exterminates  but  does    not  domesticate — has  not 
hitherto  done  so  at  least,  whatever  efforts  may  of  late  have  been  made 
(with  but  moderate  result  hitherto)  by  the  Acclimation  and  different 
Zoological  Societies.     A  cultivated  country,  however,  is  ill  adapted 
for  such  experiments.    Wild  animals  are  rather  to  be  won  over,  by 
degrees,  in  their  indigenous  haunts,  where  their  habits  of  life  are 
little  changed  by  domestication,  and  their  food  continues  to  be 
that  to  which  the  race  is  accustomed :  their  subjugation  being  accord- 
ingly effected  by  human  tenants  of  the  same  haunts,  who  can  hardly 
have  emerged  from  savagery,  but  are  practically  familiar   with  the 
habits  of  the  creatures  they  seek  to  subdue.     It  is  thus  that  the 
three  species  of  known  wild  Asiatic  Taurines  with  flattened  horns 
have  (each  of  them)  been  domesticated,  to  a  greater  or  less  extent, 
in  their  own  wildernesses.     A  few  calves  may  have  originally  been 
caught  and  tamed,  and  some  stock  established ;  but  how  eutire  herds 
•  of  full-grown  wild  animals  may  be  won  over  and  gradually  domes- 
ticated, is  thus  told  by  Mr.  McRae  in  Lin.  Tr,  VII,  303  et  seq. 
The  Gt2kjil    or  Mit'hun  (Qaveus   tboktalis)  being  the   species 
referred  to. 

''  The  Kukis  have  a  very  simple  method  of  training  the  wild  Gay^ 

*  In  a  letter  jast  received  from  Sir  J.  Emerson  Tennent,  I  learn  that  the 
Elephant  of  Ceylon  is  considered  to  be  identical  with  that  of  Sumatra  (!), 
whicli  is  adjudged  to  be  a  peculiar  species  (intermediate  to  the  existing  African 
and  Indian  Elephants)  by  Prof.  Schlegel  and  the  late  Prof.  Temminck,  as  also 
by  the  late  Prince  of  Canino*  At  all  events  the  Sumatran  Elephant  is  described 
bj  three  or  four  authors,  to  whom  I  have  had  access,  to  bear  generally  fine 
tusks  (»'.  0.  the  males),  whereas  a  fine  tusker  is  exceptional  in  the  instance  of  the 
£lepbant  of  Ceylon.  Sir  J.  E.  Tennent's .  elaborate  and  most  interesting  serief 
of  chapters  on  the  great  proboscidian  discloses  certain  facts,  on  the  family 
resemblanoeM  of  particular  herds  of  Elephants,  which  will  not  fail  to  interest  the 
disciples  of  Mr.  C.  Darwin.  How  about  the  Elephants  of  the  Malayan  peninj 
aula;  if  not  also  of  the  Indo-Chinese  countries,  as  far  at  least  as  Cochin- Chiuar 
I  am  trying  to  obtain  grinders,  ».  e.  molar  teethj  in  the  hope  of  coming  soon  to 
0Ome  understanding  in  the  matter. 

2  Q  2  •       ' 
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It  i0  as  follows : — On  disoovering  a  herd  of  wild  Qnyils  in  tibe  jtuigle% 
they  prepare  a  numher  of  halls,  of  the  size  of  a  man's  head,  com- 
posed of  a  particular  kind  of  earth,  salt,  and  cotton;  they  then 
driye  their  tame  Gaydls  towards  the  wild  ones,  when  the  two  ioon 
meet  and  assimilate  into  one  herd,  the  males  of  the  one  attaching 
themselves  to  the  females  of  the  other,  and  vice  vend.    The  Kokii 
now  scatter  their  halls  oyer  such  parts  of  the  jungle  as  they  think 
the  herd  most  likely  to  pass,  and  watch  its  motions.    The  GayalS) 
on  meeting  these  halls  as  they  go  along,  are  attracted  by  their 
appearance  and  smell,  and  begin  to  lick  them  with  their  toDgoei ; 
and  relishing  the  taste  of  the  salt,  and  the  particular  earth  com- 
posing  them,  they  never  quit  the  place  until  all  the  balls  are 
destroyed.    The  Kukis  having  observed  the  GayiUs  to  have  once 
tasted  their  balls,  prepare  what  they  consider  a  sufficient  snpplj  of 
them  to  answer  the  intended  purpose,  and  as  the  Gayils  lick  them 
up  they  throw  down  more ;  and  to  prevent  their  being  so  readily 
destroyed,  they  mix  the  cotton  with  the  earth  and  salt.     This 
process  generally  goes  on  for  three  changes  of  the  moon,  or  for  a 
month  and  a  half ;  during  which  time  the  tame  and  wild  Gayals 
are  always  together,  licking  the  decoy  balls ;  and  the  Kuki,  after 
the  first  day  or  two  of  their  being  so,  makes  his  appearanoe  at  inch 
a  distance  as  not  to  alarm  the  vrild  ones.     By  degrees  he  approachei 
nearer  and  nearer,  until  at  length  the  sight  of  him  has  become  ao 
familiar  that  he  can  advance  to  stroke  his  tame  Gaydls  on  the  hack 
and  neck  without  frightening  away  the  wild  ones.     He  next  extends 
his  hand  to  them,  and  caresses  them  also,  at  the  same  time  giving 
them  plenty  of  his  decoy  balls  to  lick ;  and  thus,  in  the  short  space 
of  time  mentioned,  he  is  able  to  drive  them  along  with  his  tame  onei 
to  his  parrah  or  village,  without  the  least  exertion  of  force  or 
compulsion ;  and  so  attached  do  the  Gay^ls  become  to  the  pamh, 
that  when  the  Kukis  migrate  from  one  place  to  another  they  always 
find  it  necessary  to  set  fire  to  the  huts  they  are  about  to  abandon, 
lest  the  Gtay^  should  return  to  them  from  the  new  grounds,  wefe 
they  lefl  standing.    Experience  has  taught  the  Kuki  the  neceesilj 
of  thus  destroying  his  huts." 

In  at  least  some  of  the  hill-ranges  bordering  the  BrAmaputra 
talley  on  its  left,  where  Gayfls  are  extensively  domesticated  hj  the 
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monntaineen,  they  have  been  bo  far  influenced  as  ix>  vary  considerably 
in  colonTy  whatever  may  be  the  cause  of  such  variation.  Thus,  amongst 
the  Meris,  Lieut.  Dalton  tells  us  that —"The  Mifhun  (or  GtayH)  is 
the  only  species  of  homed  cattle  possessed  by  the  Mens.  It  is  rather 
A  clumsy-looking  animal  in  make  ;  but  a  group  of  3Et^huns  grazing 
on  the  steep  rocky  declivities  they  seem  to  love,  would  be  a  noble 
study  for  Landseer :  some  are  milk-white,  some  nearly  black,  some 
black  and  white,  and  some  red  and  white."*  Elsewhere,  the  herds  of 
tame  (Hyals  shew  generally  a  few  individuab  a  little  pied  or  splashed 
with  white,  with  not  uncommonly  a  white  tail-tufb ;  and  they  cannot 
be  expected  to  vary  much  further  than  this,  unless  subjected  to  new 
influences,  and  above  all  to  that  of  selection  in  breeding  under 
human  superintendence.  In  the  Mishmi  hills  wild  Gay&ls  are  still 
numerous  ;t  but  we  know  little  of  this  species  excepting  on  the  out- 
Bkirts  of  its  range,  where  its  native  hills  impinge  on  British  territory.^ 
The  Eev.  J.  Barbe,  B.  C.  M.,  who  seems  to  have  penetrated  further 
into  the  interior  of  the  Tipper^  and  Ch^tgaon  (or  *  Chittagong') 
hills  than  any  other  European,  even  to  the  present  time,  remarks,  in 
an  account  of  his  tour  into  the  latter  territory  in  184445,  §  that — 
''  the  GayH,  JBos  Jrontalis,  is  found  amongst  the  hills,  particularly 
to  the  south  of  Sitacra :  there  are  two  species,  diflering  in  size  and 
£a]  little  in  colour :  the  large  one  is  of  a  dark'  brown,  and  the  male 


•  J.  A.  S.  XIV,  265.  t  Ibid.  XIV,  485. 

X  The  Oaydl  of  BiBhop  Heber*s  Journal,  which  that  much  respected  prelate 
saw  in  Barrockpore  park,  was  of  course  the  Gataus  vboktalib.  But  the  figure 
fluid  description  given  are  monstrous,  and  were  obTiouslj  got  up  from  extreme- 
\j  rague  recollection :  the  horns  turn  down  instead  of  up,  the  space  between 
them  is  narrow  instead  of  being  very  broad,  the  heayy  dewlap  is  not  given,  nor 
ihe  -mhxibHoekingM}  the  tail  is  %ured  and  described  as  *'  bushy,"  and  as  extending 
below  the  hocks  ;  and  the  outline  of  the  spinal  ridge  is  utterly  unlike  what  it 
should  be.  He  says — **  It  is  very  much  larger  than  tlie  largest  Indian  cattle  [he 
couLd  not  then  have  seen  an  ordnance  bullockj,  but  hardly,  I  think,  equal  to  aa 
Xnglish  bull  [!]  :  its  tail  is  bushy  [I],  and  its  horns  form  almost  a  mass  of  white 
and  soUd  bone  to  the'centre  of  its  forehead  [!]"  He  could  only  have  viewed  the 
animal  from  a  distance^  and  have  mistaken  the  pale  colour  of  the  forehead  for  a 
continuation  of  the  bases  of  the  horns.  Neither  is  it,  as  ho  remarks,  **  a  native 
of  Tibet  and  Nipal,"  nor  even  of  Butan  (vide  Turner's  £mbassy).  The  second 
figure  in  the  distance  is  meant,  we  can  only  suppose,  to  represent  a  large  humped 
Ox ;  but  here,  again,  the  animal  is  furnished  with  a  Horse's  tail,  and  b  like 
nothing  in  nature !  Our  utmost  respect  for  the  reverend  Bishop  can  scarcely 
-pardon  him  auch  outrageous  caricatures,  both  of  figure  and  description.  Vide 
Heber's  Journal^  I,  81. 

I  J.  A  ^.  XIV,  386. 
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is  nearly  as  high  as  a  female  Elephant :  the  small  one  is  of  a  reddish* 
brown ;  it  is  the  Tenasaerim  '  Bison/  and  the  Arakanese  call  them 
by  the  same  name  as  the  Bunnese  do.  These  Quy^  are  perfectly 
distinct  from  the  Shio  of  the  Kookies,  which  are  smaller,  have 
a  projecting  skin  to  their  neck,  and  differ  also  by  the  form  and 
direction  of  their  horns."  Now  the  8hio  or  8hidl  of  the  Mughs  is, 
for  certain,  the  true  Gay^  (G.  fbontalis),*  as  indeed  indicated  by 
the  '*  projecting  skin  to  their  neck  ;*'  this  species  having  the  dewlap 
much  more  developed  than  in  the  Graour  (Q.  oaubus)  and  Banteng  or 
Tsoing  (Q.  sondaicus),  which  last  I  believe  to  be  M.  Barbe's  smaller 
species  ''  of  a  reddish-brown,"  as  I  have  ascertained  his  lai^er  species 
to  be  the  Gaour  (which  has  hardly  even  a  trace  of  dewlap).  But 
the  Gaour  and  not  the  Banteng  is  the  'Bison'  of  Anglo-Indian 
sportsmen  on  both  sides  of  the  Bay  of  Bengal  ;t  the  Banteng  being 
currently  known  as  the  '  wild  Ox'  of  the  Indo-Chinese  countries.  M. 
Barbe  has  therefore  erroneously  identified  his  smaller  kind  with  the 
Tenasserim  *  Bison,'  and  is  also  wrong  in  applying  the  name  Boi 
frontalis  to  either  of  his  species,  as  obviously  so  to  both  of  them. 

Soon  afber  the  publication  of  the  foregoing  notice,  I  had  some 
conversation  on  the  subject  with  M.  Barbe,  and  have  fortunately 
preserved  a  written  memorandum  of  that  conversation,  intended  for 
publication  at  the  time,  though  it  has  not  hitherto  appeared  in  prink 
I  did  not  then  recognise  the  third  species  ;  indeed,  at  that  time,  I  had 
much  less  knowledge  of  the  Banteng  than  I  have  at  present :  but  I  now 
give  the  memo,  as  originally  written : — 

''  M.  Barbe  had  informed  me,  that,  besides  the  common  Gayal  (Boe 
frontalis),  the  Kukis  of  the  interior  of  the  Chittagong  hills  had  a 
very  different  species  of  Bos  in  a  state  of  complete  domestication 
the  exact  species  of  which  I  could  not  satisfactorily  make  out  from 
his  description ;  when,  luckily,  he  remembered  that  he  possessed  a 
horn  of  one  of  those  tame  animals,  and,  to  my  very  considerable 
surprise,  it  proved  to  be  that  of  a  Gaour,  or  (so-called)  '  Bison*  of 
Anglo-Indian  sportsmen,  an  animal  which  is  commonly  reputed  to 
be  untameable.     The  huge  beasts  are,  however,  stated  to  be  most 

•  Vide  As,  Ben,  VIII,  4SS, 

t  In  Orissa,  the  Gaour  is  known  to  aportemen  and  others  as  the  *  Gkyal  ;* 
although  the  natiTes  of  the  prorince  style  and   pronounce  it  Qoor.    The 
of  course,  being  branches  or  ramifications  of  the  same  root« 
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perfectly  gentle  and  quiet ;  and  tbej  habituallj  pass  the  night  and 
great  part  of  the  day  beneath  the  raised  habitations  of  their  owners : 
and  M.  Barbe  further  mentions  that  he  was  greatly  astonished  at  the 
facility  with  which  these  enormous  cattle  ascended  and  descended 
heights  so  steep  and  precipitous,  that,  had  he  not  witnessed  the  feat, 
he  would  scarcely  have  been  inclined  to  credit  it."  The  last  observa- 
tion points  rather  to  the  Oay^  than  to  the  G-aour ! 

As   a  rule,  the  proper  habitat  of  the  Ghiour  is  an   undulating 
grassy  table-land  intermixed  with  forest ;   the  heavy  and  BuJBPalo- 
shaped  Gay&l  beii^  habitually  much  more  of  a  climber,  and  also  moro 
exclusively  affecting  the    dense   craggy  forest,  where  it  browsea 
in  preference  to  grazing ;  the  G-aour  being  much  more  of  a  grazer. 
Having  possessed   both    species  alive,  I  can  testify  to  this  differ-* 
ence  in  their  feeding.    The  Gaour  appears  to  be  diffused  through- 
out the  Indo-Chinese  countries,  and  all  down  the  Malayan  peninsula 
to  the  extreme  south  ;  but  has  not  been  observed  on  any  of  the  great 
islands  of  the  archipelago.     I  have  lately  seen  the  skull  with  horns  of 
an  old  bull  from  the  mainland  near  Singapore ;  and  in  1858 1  purchased 
a  live  Gaour-calf  that  was  brought  from  Singapore  to  Calcutta^  toge- 
ther with  a  Malayan  Tapir.     This  calf  was  in  high  health  when  I 
shipped  him  for  England,  and  as  tame  and  tractable  as  any  domestic 
animal,  yet  full  of  life  and  frolic ;  but  he  was  suddenly  taken  ill 
when  nearing  the  Cape,  and  died  on  the  following  or  next  day.     He 
was  very  impatient  of  the  sun,  even  at  the  height  of  the  cold  weather 
(so  called)  in  Calcutta ;  which  rendered  it  difficult  to  secure  a  photo- 
'graph  of  the  animal,  but  a  good  one  was  taken,  and  copied  in  the 
*  Illustrated  London  News ;'  only  the  artist  must  needs  improve 
upon  nature  by  lengthening  the  tail  beyond  the  hocks,  which  detracts 
from  the  vraisemblance  of  the  wood-cut.     The  Gaour  is  the  only 
species  of  the  group  which  inhabits  cw-Brdhmaputran  India,  in  all 
suitable  districts  ;  extending  formerly  to  Ceylon,  where  we  recognise 
it  as  the  ChMvera  of  Knox  ;  and  in  Johnson's  ^  Indian  Field  Sports,'  it 
is  familiarly  referred  to  as  "the   Oot^r  (a  kind  of  wild  bullock)" 
inhabiting,  in  about  1796,  the  hill-country  hording  on  the  D4mud&, 
through  which  the  G-rand  Trimk  Boad  now  runs  from  Banig&nj  to 
Shergatti, — ^a  district  from  which  it  has  been  long  since  extirpated, 
•or  has  retired  some  hundreds  of  miles  further  west.     It  is  still 
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numerous  in  various  localities,  and  not  always  particularly  shy  where 
little  persecuted :  for  instance,  my  late  friend  Capt.  Crump  (a  distin- 
guished  sportsman,  who  fell  most  gallantly  taking  possession  of  a 
gun  at  Laknao,)  found  them  so  little  shy  towards  the  sources  of 
the  Nerhudda,  that,  on  one  occasion,  a  couple  of  young  bulls  came 
trotting  fearlessly  out  of  the  forest,  within  easy  g^shot  of  himself 
and  companion  on  horseback,  and  continued  for  some  time  to  trot 
alongside  of  them  at  that  distance,  till  my  friend's  sporting  (or 
destructive)  propensities  could  brook  it  no  longer.  Others  would  have 
felt  much  greater  pleasure  in  observing  the  noble  animals  thus  fear- 
lessly at  liberty,  and  would  have  been  loth  to  abuse  their  confidence. 

In  tbe  catalogue  of  the  specimens  of  mammalia  in  the  India-house 
museum,  published  by  the  late  veteran  zoologist.  Dr.  HorsfieLd,  in 
1851,  a  Bos  as9eel  is  described  as  a  new  species,  founded  on  a  pre- 
served head,  with  the  skin  on,  in  that  collection.  I  have  drawings 
of  the  identical  specimen,  which  I  pronounce,  with  confidence  (as  I 
did  formerly  m  J,  A.  8.  XI,  44i5),  to  be  that  of  a  cow  Chiour,  with 
horns  more  slender  and  turning  back  more  towards  the  tips  than 
usual;  but  I  have  seen  others  like  them,  and  of  all  intermediate 
grades  between  them  and  the  ordinary  type  of  female  Gaour-homs^ 
resembling  those  of  the  bull  but  more  slender,  and  with  always  a 
greater  amount  of  inclination  backwards  at  the  tips.  The  specimen 
in  question  is  figured  by  G^n.  Hardwicke  in  the  '  Zoological  Journal,* 
III,  pL  7 ;  together  with  a  frontlet  of  a  bull  Gaour :  and  the  two 
being  by  him  also  supposed  to  be  distinct  species. 

Of  the  Banteng  (G.  BO]!a>Aicus),  or  Tsoing  of  the  Bunneae,  (who 
designate  the  Gaour  as  the  Fyoung,)  we  possess  two  frontlets  fit)m 
Javar— one  of  them  particularly  fine,— ^Iso  an  imperfect  skull  with 
horns  from  Pegu,  and  a  single  horn  from  the  Arakan  side  of  the 
mountain  range  which  separates  that  province  from  Pegu, — ^both 
presented  by  Col.  Phayre; — ^together  with  a  flat  skin  of  a  calf  fipm 
Meigui,  resembling  in  colour  the  Javanese  calf  figured  by  Dr.  Salomon 
Muller,  who  has  given  four  excellent  coloured  representations  of  this 
animal,  of  different  sexes  and  ages,  and  profusely  illustrated  the 
skulls  and  horns.  For  this  calf-skin,  the  Society  is  indebted  to  tbe 
late  Miyor  Berdmore.  The  species  was  long  ago  indicated  in  Pen- 
nant's *  Hindust&n,'  as  a  kind  of  wild  Ox  "  with  white  horns"  inha- 
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biting  the  Indo-Chinese  countries;  and  our  Peguan  specimen  has 
remarkably  albescent  horns,  while  the  single  horn  from  Arakan  is 
darker,  and  resembles  the  Javanese  examples  in  our  museum.  The 
next  and  more  detailed  notice  which  we  can  now  refer,  without  hesi- 
tation, to  this  species,  occurs  in  Herbert*s  '  Gleanings  in  Science,' 
III,  61.  It  would  appear  that  a  skull  and  horns  of  this  animal  were 
presented  to  the  Society  at  its  Meeting  of  February  2nd,  1831;* 
*'  with  a  descriptive  notice  by  Mr.  Maingy ;  by  which  it  appears,  that, 
when  full  grown,  it  is  about  thirteen  hands  high,  and  of  a  most 
beautiful  red  colour,  except  under  the  belly  which  is  white.  It  has 
Ho  hump,  like  the  eow  of  India.  Altogether,  it  resembles  the  red 
cow  of  England,  but  is  a  much  handsomer  animal.  The  bull  is  a 
large  and  fine  animal,  and,  with  the  exception  of  having  a  white 
forehead,  resembles  the  cow.  Mr.  Maingy  has  seen  twenty  or  more 
of  these  a-nimft-lg  in  a  herd,  but  it  is  a  very  difficult  thing  to  get  a 
flhot  at  them,  as  they  have  a  most  acute  sense  of  hearing  and  smell- 
ing ;  one  or  two  appear  to  act  as  sentinels,  while  the  others  graze  or 
drink.  If,  in  snuffing  the  air,  they  find  it  tainted,  off  they  fly  in  a 
moment,  with  a  speed  almost  inconceivable,  considering  the  form  and 
bulk  of  the  animal." 

In  the  foregoing  descriptions,  the  invariable  great  white  patch 
on  each  buttock  (whence  the  name  leueoprymnoe  bestowed  on  the 
hybrid  by  M.M.  Quoy  and  Gaymard)  is  unnoticed,  as  also  the 
dark  colour  of  the  old  bull :  but  the  alleged  ''  white  forehead"  of 
the  bull  refers  doubtlessly  to  the  mass  of  thickened  corneous 
substance  between  the  horns,  which,  in  our  larger  Javanese  firontlet, 
is  thick  and  solid  enough  to  turn  a  musket-ball.t  (Vide  S.  Miiller's 
figure  of  the  mature  bull.)  But,  in  a  notice  of  '*  the  Burmese  wild 
Cow,  or  '  Sine  Bar^  which  appeared  in  the  '  Bengal  Sporting  Maga- 

*  These  were  Dot  in  the  miueain  when  I  took  charge  of  it  in  1841 ;  but  onlv 
two  frontlets  from  Java,  presented  bj  Prince  William  Henry  of  the  Netherlands 
(J,  A.  8.  VI,  987),  one  of  which  has  since  been  forwarded  to  the  India-house 

maseam. 

t  In  our  smaller  Javanese  frontlet  (figured  J.  A,  S.  XI,  490),  a  portion  of 
this  enormoivly  thickened  epidermig  remains  attached  to  the  base  of  each  horn, 
which  led  Mr.  Hodgson  to  remark,  when  looking  at  these  specimens  as  they 
hung  up,  that  the  horns  were  less  approximated  at  base  in  the  Peguan  specimen. 
However,  on  close  examination,  the  true  base  of  the  horn  is  seen  to  be  well 
defined,  and  the  supposed  distinction  disappears. 

2« 
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zine'  for  1841,  p.  444,  we  are  infonned  that  *^  herds  iA  thirty  and 
forty  frequent  the  open  forest  jungles  [of  the  Tenasserim  provinces]. 
They  are  nohle-looking  animals,  with  short  curved  horns,  that  admit 
of  a  heaatifol  polish.  The  cows  are  red  and  white,  and  the  bolls  of 
a  bluish  colour.  They  are  very  timid,  and  not  dangerous  to  approach. 
Their  flesh  is  excellent.  They  are  the  only  cows  indigenous  to  the 
provinces :" — ^yet  the  preceding  paragraph  mentions  "^  the  Bis(m*'  or 
Gaour  as  "  attaining  a  gpreat  size  in  the  East." 

Here  the  difference  of  colouring  of  the  sexes  observable  in  the 
Banteng  (analogous  to  what  is  seen  in  the  Nil-gai  and  Indian 
Antelope,  and  to  a  less  extent  in  the  (jayal,)  is  noticed ;  and  Sir 
T.  Stamford  Baffles  mentions,  that  (as  also  in  the  Nilgai,)  '^a 
remarkable  change  takes  place  in  the  appearance  of  this  animal 
after  caetration,  the  colour  in  a  few  months  becoming  invariably 
red  ;"*  i.  e,  reverting  to  the  hue  of  the  cow  and  immature  boll. 
The  horns  cannot  justly  be  termed  short  in  an  old  bull ;  bat  it 
is  worthy  of  remark  that,  when  full  grown,  they  are  flattened  only 
towards  the  base,  considerably  less  so  than  in  the  Chiour  and  Ciayal, 
wherefore,  when  but  half-grown,  only  the  cylindrical  portion  of  them 
appears,  which  has  given  rise  to  the  reports  of  wild  cattle  with  cyUn- 
drical  horns  inhabiting  the  Indo-Chinese  territories.  As  shewn  by 
Prof.  S.  Miiller's  figures,  the  Banteng — ^though  still  very  Gay41-like  in 
general  aspect — approximates  more  nearly  in  contour  to  the  cylin- 
drical-homed humpless  cattle  of  Europe  and  N.  Asia,  than  is  the 
case  with  its  immediate  congeners,  the  Gaour  and  Gay41 ;  and  the 
increased  amount  of  cylindricity  of  its  horns  adds  to  the  resemblance. 
With  much  of  the  general  aspect  of  the  Gayal,  it  has  longer  limbs, 
and  is  less  heavy  and  Btibaline  in  its  proportions.  There  is  nothing 
exaggerated  about  its  figure ;  the  spinal  ridge  is  not  more  elevated 
than  in  B.  taubus,  and  the  tail-tufb  descends  considerably  below  the 
hock-joint.  Indeed,  this  animal  has  been  compared  to  a  Devonshire 
Ox ;  but  it  has  nevertheless  all  the  general  features  of  the  present 
group,  and  is  true  to  the  particular  colouring,  shewing  the  white 
9tocking9  (Uke  the  Gaour  and  the  Gayal,  and  also  not  a  few  Indian 
Buffaloes).  The  shoulder  is  a  little  high,  with  some  appearance  of 
the  dorsal  ridge  behind  the  scapulse,  but  this  slopes  off  and  gra^ 

*  Siitory  <if  Jaoa^  \  111, 
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duallj  disappears  behind.  The  rump  also  is  nearly  as  much  squared 
as  in  European  cattle.  Dewlap  moderate,  with  a  different  outline 
from  that  of  the  Gayal,  more  as  in  the  B.  taubus.  Colour  of  the 
calf  bright  chesnut,  with  a  black  tail-tuft,  and  abo  a  black  dorsal 
line  commencing  from  where  the  ridge  should  terminate  behind  ;* 
the  white  stockings  having  much  rufous  intermixture  at  this  age. 
The  cows  are  deeper-coloured,  being  of  a  rich  light  bay ;  and  the 
old  bulls  are  blackish, — both  however  relieved  by  the  white  on  the 
legs,  buttocks,  lips,  and  hair  lining  the  ears,  which  last  are  scarcely 
BO  large  as  in  the  Gaour  and  Gay^,  but  of  similar  shape.  The  de» 
flcription  here  given  is  drawn  up  from  Dr.  S.  Miiller's  elaborately 
careful  coloured  figures. 

The  Banteng  inhabits  Borneo,  J£va,  and  Bali,  and  I  strongly 
incline  to  the  opinion  that  the  Gaour,  Gayal,  and  Banteng  alike 
inhabit  the  Malayan  peninsula  and  Tenasserim  provinces  ;  the  Gay^, 
probably,  being  confined  to  a  certain  altitude  upon  the  mountains. 
Capt.  (since  General)  Low  distinctly  indicates  three  species  in  the 
Malayan  peninsula,  besides  the  Buffalo,  in  As.  Res,  XVIII,  159. 
He  mentions — "  The  Bison  [Gaour],  which  is  found  of  a  very  large 
size  in  Thedda,  the  head  [forehead]  being  of  a  fawn  colour:  the 
wild  Ox  [Gay&l  ?]  of  the  size  of  a  large  Buffalo ;  and  abo  a  species 
[Banteng  P]  resembling  in  every  respect  the  domestic  Ox."  There  is, 
indeed,  the  skull  of  a  bull  Banteng  divested  of  its  horns,  labelled 
^'  from  the  Keddah  coast,*'  in  the  London  United  Service  Museum  ;t 
and  the  considerable  resemblance  of  this  animal  to  the  humpless 
domestic  cattle  of  Europe  has  been  mentioned  repeatedly.  Thus  the 
late  Major  Berdmore,  writing  of  it  from  the  valley  of  the  Sitang 
river,  remarks — "  They  are  by  no  means  so  common  here  as  they 
^are  to  the  south.  I  have  often  been  in  the  midst  of  very  large 
berds  of  them,  and  they  appeared  to  me  to  be  very  like  red  do- 
mesticated cows."  Heifer  (no  great  authority,  yet)  notices  three 
species  of  wild  cattle,  besides  the  Buffalo,  in  the  Tenasserim  pro« 
Tinces.  He  tells  us  that — "  The  great  Bos  gaurus  is  rather  rare,  but 
Bison  guodus  [evidently  a  misprint  for  gav(jRiis,X  i,  e.  Bos  gavaus  of 

*  This  black  list  is  also  conspicuous  in  the  calves  of  both  the  Gaour  and  the 
Oajal,  extending  both  over  the  dorsol  ridge  and  behind  it. 
t  Figured  in  J,  A.  S.  XI,  470,  figs.  1,  2,  and  3. 
X  The  words  may  be  vniiten  to  look  very  much  alike. 
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Colebrooke,  or  the  Gkyal,]  wetj  common ;  bedidefl  another  small  kmd 
of  Cow,  called  by  the  Burmese  Fhainy  of  which  I  saw  footprints, 
but  never  the  living  animal."*  He  does  not  mention  the  Qr2bjil  m 
damesticaied  in  the  provinces  ;  and  I  am  not  aware  that  any  other 
writer  has  there  noticed  it  at  all.  Still,  I  consider  it  highly  probable 
that  the  OtvyHf  in  addition  to  the  Graour  and  Banteng  for  certain^ 
extends  to  the  more  elevated  regions  of  the  Malayan  peDinsnla.t 

The  Banteng  is  the  only  species  of  the  three  which  has  been 
observed  in  certain  of  the  great  islands  of  the  archipelago.  The 
existence  of  a  "  wild  Ox"  in  Borneo  was  long  ago  noticed  by  Beckman, 
as  cited  by  Pennant,  who  also  recorded  the  occurrence  of  such  an 
animal  in  Java,  and  had  likewise  (as  we  have  seen)  obtiuned  intelli' 
gence  of  one  "with  white  horns"  in  the  Indo-Chinese  countries. 
In  Java,  according  to  Raffles,  "it  is  found  chiefly  in  the  forests 
eastward  of  P&suran,  and  in  B^li,  though  it  also  occuns  in  other 
parts  of  Java."  Dr.  S.  Miiller  remarks  that  the  Banteng  is  found 
in  Java  in  territories  which  are  seldom  visited  by  man,  as  well  id 
the  forests  of  the  plains  and  of  the  coast,  as  in  those  of  the  moun- 
tains up  to  4,000  ft.,  where  it  is  tolerably  common.  "  We  have 
likewise  seen  traces  of  it,"  he  adds,  "in  Borneo,  and  have  even 
received  a  calf  from  the  I>y4ks  about  a  month  old«  According  to 
Baffles,  it  is  also  found  in  Bfili,  but  in  Sumatra  it  does  not  appear  to 
exist."  In  the  N.  E.  peninsula  of  Borneo  it  would  seem  to  be  numer« 
ous.  Thus,  in  a  *  Sketch  of  Borneo,'  published  in  Moor's  Noie9  oftkd 
Indian  ArohipelagOy  the  writer  remarks — "  During  the  wet  season, 
the  rivers  swell  and  overflow  their  adjacent  shores,  and  run  down 
with  such  continued  rapidity,  that  the  water  may  be  tasted  fresh 
at  sea  at  a  distance  of  six  or  seven  miles  from  their  mouths.  •  *  * 
In  the  dry  season  the  coast,  from  these  overflowings,  presents  to  the« 
eye  the  richest  enamelled  fields  of  full  g^own  grass  for  miles  around. 
It  is  at  this  season  that  whole  herds  of  wild  cattle  range  down  firom 
the  mountains  of  the  interior  to  fatten  on  the  plains,  but  during  th« 

•  J,  A.  S.  VIII,  860. 

t  The  two  species  of  Malayan  wild  eattle  noticed  as  the  Sapi  and  the  SSapos: 
dang^  in  the  'Journal  of  the  Indian  Archipelago*  IV,  354  (as  cited  in  J*.  A.  8. 
XXI,  433),  refer,  as  I  am  now  satisfied,  to  the  Gaour  and  the  wild  Buffalo. 
Br.  Cantor  describes  the  Oaour  to  be  **numeroivi  in  the  Malayan  peninsula,** 
where  known  as  the  Sapi  utan  (literally  *  wild  Cow'),  J.  A.  S,  XY,  273.  But  ht 
enumerates  neither  the  Gayal  nor  Banteng  in  the  peninsular /dwiia. 
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wet  season  they  ascend  to  the  hills."  Hence  we  gather  that  the 
Banteng  is  esseutiallj  a  grazer,  like  the  Gaour,  instead  of  being  chiefly  a 
browser  like  the  G-ayal,  which  never  descends  from  its  mountain  forests* 
Another  writer  in  the  same  work  states  that,  in  Bfli,  ^'  the  breed 
of  cattle  is  extremely  fine,  almost  every  one  of  these  beasts  being 
fat,  plump,  and  good-looking ;  you  seldom,  if  ever,  see  a  poor  cow  in 
Bali :  it  is  a  breed  of  a  much  larger  size  than  the  common  run  of 
[humped]  cattle  in  J^va,  and  is  obtained  from  a  cross  with  the  wild 
cow  [bull  ?]  with  the  same  animal.  They  are  generally  of  a  red 
colour,  and  all  of  them  are  white  between  the  hind-legs  and  about 
the  rump,  so  that  I  do  not  remember  seeing  one  that  was  not  white- 
breached.  The  people  have  no  land  expressly  devoted  to  grazing ; 
but  let  their  cattle  eat  their  old  stubble  or  fresh  grass  of  the  rice- 
fields,  after. the  crops  have  been  taken  off;  and  while  the  rice  is 
growing,  they  let  the  cattle  stray  into  the  commons  or  woods,  and 
pick  up  what  they  can  get  by  the  road-side.  The  rude  plough  is 
drawn  by  two  abreast,  which  the  plougher  drives  with  one  hand 
while  he  guides  the  plough  with  the  other."  This  account  pretty 
clearly  indicates  domesticated  Bantengs  ;  intermingled  in  blood,  per- 
haps, more  or  less,  with  the  humped  cattle  ;  though  there  is  nought 
to  certify  such  intermixture  in  the  notice  quoted,  but  rather  that 
— as  in  the  case  of  the  Gayal — both  wild  and  tame  exist  and  inter- 
breed occasionally.  However,  we  have  the  authority  of  Professor 
Van  der  Hoeven  that  the  Bos  Uttcoprymnos  of  Quoy  and  Gaymard 
is  a  hybrid  Banteng ;  and  there  is  a  figure  of  a  cow  of  this  mixed 
race  among  the  Hardwicke  drawings  in  the  British  Museum,  which 
— as  also  in  the  instance  of  a  hybrid  Gayal  that  I  saw  alive — partook 
much  more  of  the  general  aspect  of  what  may  be  termed  the  jungle 
parent.  These  hybrid  Bantengs  are  known  as  'Bali  cattle'  at 
Singapore. 

The  Eev.  P.  Mason,  in  his  *  Notes  on  the  Fauna,  Flora,  &c.,  of  the 
Tenasserim  Provinces'  (1852),  remarks  that  "a  small  Ox  from  the 
Shan  country  is  brought  down  sometimes  in  considerable  numbers, 
which  resembles  in  its  form  the  English  rather  than  the  Indian  Ox, 
but  is  probably  derived  from  the  wild  race.  Occasionally  a  young 
wild  Ox  is  domesticated,  and  brought  under  the  yoke."  This  notice 
should  have  been  more  explicit.     Crawfurd  remarks — "The  Ox  is 
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found  wild  in  the  Siamese  forests,  and  exists  Tery  generally  in  the 
domestic  state,  particularly  in  the  Southern  provinces.  Those  we 
saw  about  the  capital  were  short-limbed,  compactly  made,  and  often 
without  horns,  being  never  of  the  white  or  grey  colour  so  prevalent 
among  the  cattle  of  Hindust&n.  They  also  want  the  hump  on  the 
shoulders  which  characterises  the  latter.  They  are  used  only  in 
agricultural  labour,  and  the  slaughter  of  them,  publicly  at  least,  is 
forbidden  even  to  strangers.  Hence,  during  our  stay,  our  servants 
were  obliged  to  go  three  or  four  miles  out  of  town,  and  to  slaughter 
the  animals  at  night.  The  wild  cattle,  for  the  protection  of  religion 
does  not  extend  to  them,  are  shot  by  professed  hunters,  on  account 
of  their  hides,  horns,  bones,  and  flesh,  which  last,  converted  into  jerked 
beef,  forms  an  article  of  commerce  with  China."*  Are  domesticated 
Bantengs  here  intended  P    The  existence  of  hornless  individuals  is 

*  '  Mission  to  Siam  and  Cochin  China,*  p.  480. 

The  people  of  Laos  **  have  a  great  many  cattle,  Tory  small,  which  jield  scarcely 
any  milk,  and  which  they  never  think  of  unng.  When  we  told  them  that  in 
our  country  the  milk  of  the  cow  was  much  esteemed,  and  that  it  formed  a 
eovoury  food,  they  laughed,  and  only  held  our  countrymen  in  contempt.** 
(Grandjean,  in  the  Chinese  BepoMtory*,  as  quoted  hy  Sir  J.  Bowring).  This 
prejudice  against  the  milk  of  the  cow  seems  to  be  common  to  all  the  Indo- 
Chinese  nations,  and  prevails  also  in  China,  whilst  the  Mantchurian  Tartars  are 
great  consumers  of  milk.  Even  the  savages  of  the  Naga  hills,  bordering  on 
Assm,  reject  milk  as  food,  in  the  belief  that  it  is  of  ezcrementitious  nature. 

In  Earl's  *  Voyage  to  the  Molucca  Inlands  and  Kew  Guinea*  (p.  361),  we  aro 
informed  that  "  Wild  cattle  are  numerous  in  Timor  Laut,  of  a  brown  ooloor, 
and  size  about  the  same  as  that  of  two>year  old  cattle  in  Holland.  The  natives 
catch  them  with  rattan,  and  also  shoot  them  with  arrows.** 

The  Tatnarao  of  the  island  of  Mindoro  (one  of  the  Philippines),  as  I  waa 
informed  by  Mr.  Hugh  Cuming,  is  a  small  bovine  species,  but  fierce  and  dan- 
gerous to  attack,  of  a  dark  colour,  with  horns  rising  at  an  angle  of  about  46* 
u*om  the  forehead.**  The  nearly  similar  name  Tambadao  is  applied  in  Borneo  to 
the  Banteng. 

These  various  wild  races  and  humpless  tame  races  of  S.  E.  Asia  and  its  archi- 
pelago demand  investigation ;  and  though  I  have  before  published  in  the  So- 
ciety's Journal  several  of  the  notices  here  cited,  it  is  convenient  to  bring  them 
together,  to  save  trouble  in  reference.  What  animal  the  following  passage  refers 
to,  in  Mrs.  Graham's  work  in  Cerlon,  I  am  unable  even  to  conjecture ;  and  cer- 
tainly do  not  creilit  the  existence  of  such  a  creature.  At  the  Governor's  houae^ 
this  lady  **  saw,  feeding  by  himself,  an  animal  no  less  beautiful  than  terrible, — 
the  wild  bull,  whose  milk-white  hide  is  adorned  with  a  bLick  flowing  mane  !** 
The  description  is  explicit  enough,  so  far  as  it  goes,  but  most  assuredly  no  such 
animal  is  known  to  naturalists  ;  and  with  the  example  before  us,  of  what  a 
writer  of  Bishop  Heber's  stamp  can  make  of  the  Gay&l,  we  may  cease  to  wonder 
at  any  amount  of  vagary  of  the  kind  on  the  part  of  unscientific  observers ; 
though  why  people  of  education,  who  undertake  to  describe  or  notice  an 
animal,  however  cursorily,  should  make  such  sorry  use  of  their  eyes  is  difficult 
to  comprehend. 
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not  more  remarkable  than  that  of  hornless  Buffaloes  and  other  domes- 
tic cattle ;  unless  in  the  instance  of  a  race  little  altered  from  the 
wild  tjpe.  Thus  the  Italian  race  of  Buffaloes,  in  which  hornless 
individuals  sometimes  occur,  (vide  fig^e  of  the  skull  of  one  in  Cuvi- 
er's  Ossemens  Fossiles,)  is  considerably  more  removed  from  the 
aboriginally  wild  type  of  the  species,  than  are  the  domestic  Buffaloes 
of  India,  among  which  I  am  not  aware  that  hornless  individuals  ever 
occur.  But  I  have  read  of  hornless  Taks  ;  and  instances  have  been 
known  of  hornless  individuals  of  different  species  occurring  even  in 
the  wild  state :  a  tame  Springbok  of  this  description  was  long  in 
the  possession  of  the  Empress  Josephine.  By  specially  breeding  from 
such  animals,  a  race  of  them  could  be  readily  established. 

In  Sum&tra,  as  in  J^va,  the  ordinary  domestic  Taurine  cattle  are 
humped,  small  and  of  inferior  quality :  but,  according  to  Sir  T. 
Stamford  Baffles, — *'  There  is  a  very  fine  breed  of  cattle  peculiar  to 
Sum&tra,  of  which,''  he  remarks,  "  I  saw  abundance  at  Menang  Kabu, 
when  I  visited  the  capital  of  that  country  in  1818.  They  are  shorty 
compact,  well  made  animals,  without  a  hump,  and  almost  without  ex- 
ception of  a  light  fawn  colour,  relieved  with  white.  The  eyes  are 
large  and  fringed  with  long  white  lashes.  The  legs  are  delicate  and  well 
shaped.  Among  all  that  I  saw  I  did  not  observe  any  that  were  not 
in  excellent  condition,  in  which  respect  they  formed  a  striking  con- 
trast to  the  cattle  generally  met  with  in  India  [t.  e.  S.  E.  Asia  and 
its  archipelago.  India  proper  is  styled  "  Western  India"  by  Craw- 
furd].  They  are  universally  used  in  agriculture,  and  are  perfectly 
domesticated.  This  breed  appears  to  be  quite  distinct  from  the 
Banteng  of  J&va  and  the  more  eastern  islands."*  What,  then,  is  it  ? 
The  remark  that  these  beasts  are  "  perfectly  domesticated"  would 
hardly  have  been  made  of  any  race  appertaining  to  the  humped  or 
to  the  ordinary  humpless  type,  but  seems  to  imply  that  the  writer 
regarded  it  as  a  peculiar  species,  as  does  also  his  statement  of  its 
distinctness  from  the  Banteng. 

In  the  *  Journal  of  the  Indian  Archipelago,'  II,  831,  is  a  notice  of 
the  existence  of  wild  cattle  in  Celebes  ;  but  I  suspect  that  the  small 
Anoa  Buffalo  (Bubalus  depbessicobnis)  is  intended.  In  an  account 
of  the  province  of  Minahassa,  it  is  there  stated  that — ''  wild  Cows 

•  lAn.  Trant.  ZUI,  267. 
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vre  also  found  here,  principallj  in  the  higher  parts  of  the  mountains ; 
but  they  bear  little  resemblance  to  the  Banteng  of  J&va ;  are  below 
the  middle  size,  yet  possess,  notwithstanding,  an  incredible  strength." 
Just  possibly  an  un described  Taurine  may  be  here  indicated. 

While  illustrating  the  domesticability  of  all  the  flat-horned  Tau- 
rine cattle  indigenous  to  S.  E.  Asia,  it  is  not  disputed  that  some  species 
of  animals  are  more  easily  tameable  than  others ;  for  instance,  the 
American  as  compared  with  the  European  Bison  (by  all  accounts),  or 
even  the  domestic  humped  bull  as  compared  with  the  domestic  Euro- 
pean buU.  It  may  be  &om  more  thorough  association  with  mankind, 
from  its  youth  continuously,  but  it  rather  seems  from  constitutional 
difference  (still  the  result,  perhaps,  of  countless  ages  of  such  complete 
domestication),  but  the  fact  is  imdeniable  that  the  humped  bull  is 
far  more  gentle  and  tractable  than  his  European  compeer ;  being 
much  more  completely  in  subjection,  and  hardly  (if  at  all)  influenced 
by  those  paroxysms  of  sexual  excitement  which  seem  to  be  as  irre- 
pressible as  ineradicable  in  the  entire  males  of  most  other  ruminants. 
It  must  be  conceded,  however,  that  the  European  bull  is  rarely  sub- 
jected to  like  conditions, — so  much  inured  to  constant  handling,  and 
governed  by  a  cord  passed  through  his  septum  narium.  But  the 
fact  remains  (as  attested  by  daily  observation)  that,  under  existent 
respective  conditions,  the  humped  bull  is — as  a  general  rule — ^by  far 
the  more  gentle,  tractable,  and  inoffensive  animal  of  the  two. 


Since  writing  the  above,  I  have  seen  Professor  Isidore  Geoffrey  St. 
Hilaire's  essay '  Sur  les  Origines  des  Animaux  Domestiques,'  2nd  frag- 
ment, published  in  the  "  Bulletin  Munsual  de  la  Societe  ImperiaU 
Zoohgique  d" Acclimation^^*  III,  496.  Of  the  Zebu,  or  humped  Ox,  he 
remarks,  that  in  ancient  times  it  was  doubtlessly  much  less  diffused 
over  the  East  than  at  present.  '^  Herodote  qui  avait  voyage  en  Orient, 
Aristote  qui  connaissait  si  bien  TEgypte,  la  Perse  et  Tlnde,  parlent  a 
plusieurs  reprises  des  Boeufs  de  TOrient  et  des  particularity  de  lenr 
organization,  jamais  de  leur  bosse.  Pour  Herodote,  voy.  surtout  liv. 
II,  III,  et  y.  Je  ne  trouve  pas  advantage  le  Zebu  dans  '^lien  and  dans 
Athenee.  Ou  contraire,  Pline  (liv.  VIII,  LXX,)  mentionne  son  exis- 
tence en  Syrie  et  en  Carle.  *  *  *  Aristote  dit  d'ailleors  formeUement^ 
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dans  un  autre  passage  (\\y.  II,  1), — "  Une  chose  qiii  n'appartient  qu'au 
Chameau,  entre  tous  les  quadrupeds,  c'est  qiiHl  a  une  bosse  sur  le  dos.*' 
(Trad,  deja  citee  de  Camus,  p.  59.)  Done  Aristote  ne  connaissait 
pas  le  Z^bu." — The  frequent  representation  of  the  humped  bull  on 
Indo-Bactrian  coins  at  once  recurs  to  mind :  but  I  have  been  favour- 
ed with  the  following  note  respecting  the  antiquity  of  the  humped 
bull  in  India,  by  our  joint-secretary  Mr.  E.  B.  Cowell. — "  In  reply 
to  your  query,"  he  remarks,  "  I  find  that  a  humped  bull  is  expressly 
mentioned  in  the  tenth  book  of  the  Rig  Veda.  This  is  generally 
considered  to  be  a  later  book  than  the  other  nine, — but  it  is  certainly 
much  older  than  the  Bactrian  kingdom,  not  later,  at  least,  than 
B,  C.  900  or  1000.  The  passage  occurs  in  the  10th  Mandala,  8th 
Anuv&ka,  2nd  Sukta ; — I  am  sorry  to  say  we  have  no  commentary 
in  the  Society's  library,  and  the  printed  edition  has  only  completed 
the  former  half,  so  that  I  cannot  exactly  determine  the  entire  sense 
of  the  passage,  but  part  of  it  is  clear  enough — ^that  the  god  of  fire 
is  described  as  rushing  along  in  his  course  roaring  like  a  humped 
bull.  The  words  vrUhabhah  hakudmdn  (here  used)  are  the  common 
terms,  which  of  course  occur  frequently  enough  in  the  later  Sanskrit 
authors.  The  comparison  of  Agni  (the  goi  of  fire)  to  a  bull  occurs 
very  often  in  the  earlier  books  of  the  Rig  Veda,  but  I  don't  remem- 
ber any  mention  of  the  hump." 

It  is  remarkable  that  the  humped  cattle  wore  common  enough  in 
ancient  Egypt,  though  imknown  in  the  valley  of  the  lower  Nile,  or 
even  northward  of  Abyssinia  at  the  present  time.  According  to  Sir 
J.  Gardner  Wilkinson,  the  cattle  of  the  ancient  Egyptians  "  were  of 
different  kinds,  of  which  three  principal  distinctions  are  most  deserv- 
ing of  notice  ;  the  short,  the  long-horned  cattle,  and  the  Indian  or 
humped  ox ;  and  the  two  last,  though  no  longer  natives  of  Egypt, 
are  common  to  this  day  in  Abyssinia  and  Upper  Ethiopia."  Domestic 
Manners  of  the  Ancient  Egyptians,  III,  33.  For  an  unmistakeable 
figure  of  the  humped  species,  vide  p.  19,  f .  5  ;  though  the  European 
type  is  more  commonly  represented  in  Wilkinson's  copies,  and  often 
the  calf  frisking  about  beside  its  dam,  as  in  1,  48.  Even  here  the 
difference  of  the  two  species  is  characteristic  ;  for  the  humped  cattle, 
when  at  play,  recurve  the  tail  over  the  back  in  a  remarkable  manner  ; 
instead  of  its  being  held  straight  out,  or  assuming  the  Bisontine  bend, 

2  s 
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straight  for  the  hasal  half  and  then  downward,  as  shewn  in  the  figare 
cited.  Any  one  accustomed  only  to  the  sight  of  European  or  humpless 
calves  at  play,  cannot  but  feel  some  surprise,  at  first,  on  witnessing  the 
mode  in  which  the  humped  species  carries  its  tail ;  and  the  propensity 
of  a  humped  calf  to  run  thus  before  or  beside  a  horse  in  harness,  and 
to  accompany  it  for  a  considerable  distance  along  the  road,  is  a  fact  of 
daily  observation  in  this  country. 

(To  he  continued.) 
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The  Aynuhi  *  Bukht'  cui^  Axjf  is  a  work  which  is  not,  at  all  events 
under  this  title,  mentioned  in  Elliott's  Historians.  Mr.  E.  C.  Bayley 
has  sent  us  a  copy  of  the  Preface  and  conclusion  of  a  MS.  of  it,  which 
has  come  into  his  possession.  Its  author  is  Bukhtawur  Khan,  and 
its  date  of  composition  A.  H.  1127.  ^he  writer  brings  down  the  his- 
tory of  the  Moghul  dynasty  from  Baber  to  Aurungzeeb,  but  we  have 
not  yet  ascertained  from  what  materials  he  has  drawn  his  narrative — 
nor  indeed  who  he  was.  A  copy  of  the  work  is  being  made  for  the 
Society's  Library. 


The  following  extract  from  a  letter  from  Lucknow  promises  inform* 
ation  of  great  interest  from  perhaps  the  most  classical  spot  in  India. 

'^  Eajah  Man  Singh  has  drawn  up  an  account  of  the  divisions  of 
ancient  Ajoodhia  which  I  have  asked  him  to  give  to  the  Society.  He 
says  there  were  three,  viz.  "  Poorub  Rasht,"  "  Puchim  Rasht"  and 
"  Uttur  KosALA !"     The  latter  being  the  modem  Oonda  Boraitek 

He  declares  also  that  there  were  eventually  two  Buddhist  king- 
doms which  sprang  up  on  the  decline  of  the  Ajoodliia  Raj — one  of 
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these  was  at  ''  Sahet  Mahet/'  where  he  says  there  are  a  tope  and 
ruins  between  £kowna  and  Bukampore.  The  other  kingdom  was  at 
Benares — ^thej  sprang  he  declares  from  the  Mourya  line  of  Palibo- 
thra. 

The  most  celebrated  king  of  the  Sahet  Mahet  race  was  *'  Sohil 
Deo"  slain  by  Syud  Salar,  the  celebrated  general  of  Mahmood  of 
Ghuzni.  The  last  was  '^  Ram  Deo'*  who  fell  in  battle  with  Mahomed 
Ghori  three  generations  later. 

He  has  too  given  me  a  hint.  He  says  the  copper  coins  with  Lion 
reverses  belong  to  Ajoodhia,  the  bull  and  cock  coins  to  Sahet  Mahet 
(king's  titles  *'  Mittra  and  Deo"  both)  and  the  Benares  kings  he 
■ays  had  a  trisul  as  their  symbol. 

He  has  given  me  also  an  account  of  a  tope  near  Sultanpore. 

Further  more  he  says  that  in  building  Sankat&  Ghat  at  Benares  a 
*'  lath"  larger  than  that  at  Allahabad  was  dug  up,  but  that  the  bar- 
barians chipped  off  the  letters,  and  built  it  into  the  foundations  where 
it  still  exists  and  is  visible. 

He  promises  to  send  me  two  inscriptions  or  rather  manuscripts  in 
modem  Sanscrit,  and  I  have  ordered  for  him  a  transcript  in  large 
letters  of  Thomas'  comparative  table  of  the  Devanagari." 


We  are  glad  to  find  that  there  is  a  prospect  of  Dr.  Sprenger's  car- 
rying out  his  project  of  publishing  Maqdisiy  in  the  Bibliotheca  In- 
dica.  It  will  be  remembered  that  he  proposed  this  undertaking  when 
in  Syria  in  1854,  (See  Journal,  Vol.  XXIV.  p.  47,)  and  that  the  Society 
closed  with  the  offer  at  its  meeting  in  May,  1855,  but  that  on  Dr.  S.'s 
return  to  Indian  he  found  the  Oriental  Fund  so  reduced  in  resources  as 
-to  render  it  unadvisable  *;o  proceed  with  the  publication.  The  subject 
dropped,  and  in  the  following  year  Dr.  S.  left  the  country.  He  now 
renews  his  offer  from  Berne,  and  we  earnestly  hope  that  the  arrange- 
ments now  being  made  to  give  effect  to  it  will  be  successful. 
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The  following  is  extracted  from  a  letter  from  Professor  Wright  of 
Dublin  to  Dr.  W.  N.  Lees,  dated  March  19th,  1860. 

Just  now  the  Government  and  the  mass  of  the  people  (led  by 
Trcvelyan,  Monier  Williams,  <&c.)  are  possessed  with  a  rage  for  Ro- 
manizing the  Oriental  characters,  and  anglicizing  the  Hindu  races, 
and  what  not,  the  result  of  which,  so  far  as  I  can  see,  is,  that  Oriental 
learning  w  dl  sink  among  us  still  lower  than  it  is,  that  we  shall  have 
lots  of  bad  Hindustani  translations  of  English  books,  and  that  the 
native  literature,  which  is  really  useful  in  a  historical  point  of  view 
at  least,  will  be  utterly  neglected.  Your  Asiatic  Society  must  bestir 
itself  and  try  to  save  what  it  can.  For  myself,  I  am  working  at 
the  2ud  vol.  of  the  Arabic  Grammar,  and  after  that,  I  shall  probably 
edit  a  reading  book  with  a  complete  glossary.  Besides,  I  have  on 
hand,  an  English  Hindustani  Dictionary,  which  I  am  compiling  from 
my  own  reading  and  the  best  published  sources  1  can  get.  Have 
you  seen  Ahlwardt's  onslaught  on  the  fame  of  Von  Hammer,  entitled 
"  Chalefelahmar's  Qasside  von  W.  Ahlwardt,  Greifswald,  1859" — a 
good  book,  as  is  also  his  edition  of  an  historical  work  with  the  title 
"El  Fachri,  Geschichte  der  islamischen  Keichc.von  Ibn  Etthiq- 
thaqa...von  W.  Ahlwardt,  Gotha,  1860."  Further  there  is  the  9th 
fasciculus  of  JuynboU's  o^Vt  ^^\j^  containing  the  introduction  and 
the  notes  to  the  first  2  fasciculi  (588  pp.  and  cviii.  pp.)  ...Vuller's 
Persian  Lexicon  goes  on  slowly, — I  have  seen  6  fasciculi  in  8  parts 
as  far  as  OJ^.... Possibly  you  may  not  have  seen  Chwolson  "uber 
die  Ueberreste  der  altbabylonischen  Literatur  in  Arabischen  Ueberset- 
zungen,"  a  most  extraordinary  work  and  very  interesting,  if  one 
could  only  believe  it  all.  Yet  Chwolson  is  a  good  and  cautious 
scholar  (as  his  "  Ssabier  in  d.  Ssabismus"  shows),  and  has  studied 
this  particular  branch  of  the  Arabian  literature  more  than  any  man 
alive.  The  chief  work  is  the  Agricultura  Nabathssorum  (iaJWl 
^L^^iAJJl)  along  with  the  translations  by  Axma^  ^\. 


A  letter  from  Dr.  Sprenger  dated  last  October,  an  extract  from 
which  is  published  in  the  last  No.  of  the  Zeitschrifb,  announces  the 
result  of  his  examination  of  the  MS.  of  W^kidy's  Mugh&ziy  in  the 
British  Museum.  Though  an  imperfect  one,  this  MS.  contsdns  a 
third  more  of  matter  than  the  text  published  in  our  Bibliotheca  by 
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M.  Yon  Kremer.  It  is  to  be  hoped  that  Dr.  Sprenger,  who  has  for 
the  furtherance  of  his  own  Biography  made  a  copy  of  the  additional 
matter,  will  enable  our  Philological  Committee  to  bring  out  a  4th 
or  Supplementary  Fasciculus  of  M.  Yon  Kremer's  edition. 


Extract  from  a  letter  from  Professor  Holmboe,  Christiania,  to 
Baboo  Rajendralal  Mittra. 

'^  Dans  la  demiere  m6moire,*  j'  ai  demontr^  que  deux  medailles 
d*  or  qui  ont  ^te  d^couvertes  dans  deux  tombeaux  payens  en  Nor- 
yege,  ont  des  types  et  des  legendes,  qui  sont  des  imitations  de  medailles 
Ariennes.  J'y  ai  encore  prouve,  qu*  un  grand  nombre  de  bracteats 
(lames  avec  empreintes  k  I'un  des  cotes)  d'or  ont  emprunte  leurs 
types  de  representations  de  Siva  ou  de  Doiirg4  de  la  mythologie 
Indieune.  Comparez  par  exemple  la  position  du  boeuf  sur  le  bracteat 
scandinave  No.  7  de  ma  planche  I.  avec  le  boeuf  des  sculptures  de 
Mandore  et  de  Java  sur  ma  pi.  U.  £t  les  croix  mystiques  qu'on  voit 
si  sou  vent  au  conmiencement  ou  a  la  fin  des  inscriptions  anciennes 
de  r  Inde  se  presentent  sur  une  vingtaine  des  bracteats  surnommds. 
A  la  page  201  j'  ai  encore  compart  d'  autres  symboles,  qui  se  voient 
moins  souvent  sur  nos  bracteats,  et  qui  se  trouvent  6galement  sur  des 
medailles  de  V  Afghanistan  et  de  V  Inde.*' 

*  In  the  last  No.  of  the  Transactions  of  the  Christiania  Society. 
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The  Monthly  General  Meeting  of  the  Asiatic   Socrety  was  held 

on  the  4th  Instant. 

A.  Grote,  Esq.,  President,  in  the  chair. 

The  proceedings  of  the  last  Meeting  were  read  and  confirmed. 

Presentations  were  received — 

From  the  Madras  Government,  Selections  from  its  Records  No.  64 
(containing  Report  on  the  Agricultural  Exhibitions  in  the  provinces 
in  1859). 

2.  From  the  Government  of  India,  Home  Department,  a  copy 
of  a  work  containing  No.  27  of  the  Appendix  of  the  Bombay  Govern- 
ment record. 

3.  From  the  Municipal  Commissioners,  a  copy  of  their  report  for 
1859. 

4.  From  His  Eoyal  Highness  the  Prince  Consort,  through  Alex- 
ander Murray,  Esq.,  of  Edinburgh,  a  remarkably  fine  stuffed  head, 
with  horns,  of  the  Scottish  Red  Deer  with  the  *  cup'  of  *  royal  crown* 
to  the  horns  and  the  tines  complete.  ^  This  animal  was  killed  by 
his  Royal  Highness,  the  Prince  Consort  upon  Locknagaar  on  the  8th 
September,  1859.  Weight  after  being  cleaned  out  IGst.  121b6.' 
Some  further  particulars  about  the  specimen  are  given  in  the  Cura- 
tor's report. 

On  the  motion  of  the  President,  a  vote  of  thanks  was  unanimously 
accorded  to  His  Royal  Highness  for  this  valuable  addition  to  the 
Society's  collections. 
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5.  From  J.  F.  GalifTe,  Esq.,  two  living  specimens  of  the  large 
Grecko  Lizard,  TohJci  or  Tohtu^  (FhUydactylae  Gecko)  captured  at 
Eussa  near  Calcutta. 

6.  From  Baboo  S.  S.  Ghose  a  large  Medusa  cast  ashore  at  Diamond 
Harbour  apparently  of  the  genus  CepTiia  of  person,  but  the  appen- 
dages mutilated  of  all  but  their  peduncles. 

7.  From  Baboo  Eajendra  Mallik  various  eggs  laid  in  his  aviaries ; 
also,  for  exhibition  to  the  Meeting,  a  stuffed  specimen  of  a  newly 
discovered  species  of  Cassowarry,  at  present  unique  ;  five  species  of 
this  remarkable  genus  being  now  recognised,  of  which  two  have  been 
first  brought  to  notice  within  the  present  year. 

The  following  gentlemen,  duly  proposed  at  the  last  Meeting,  were 
balloted  for,  and  elected  ordinary  members. 

Kajah  Bunsput  Singha. 

A.  B.  Sampson,  Esq. 

W.  Grey,  Esq. 

J.  P.  Grant,  Esq.  Jr. 

Dr.  B.  Simpson. 

G.  H.  M.  Batten,  Esq.,  B.  C.  S. 

£.  G.  Mann,  Esq. 

L.  F.  Byrne,  Esq.,  C.  E. 

G-eorge  Shelverton,  Esq.,  and 

Syud  Ahmed  Khan. 

The  follo¥dng  gentlemen  were  named  for  ballot  as  ordinary  mem- 
bers at  the  next  Meeting. 

Dr.  A.  J.  Payne,  Superintendent  of  the  Insane  Hospital ;  propos- 
ed by  Mr.  F.  L.  Beaufort,  seconded  by  Major  Thuillier. 

Captain  C.  M.  FitzGerald,  Deputy  Commissary  General ;  proposed 
by  Major  F.  D.  Atkinson,  seconded  by  Mr.  Atkinson. 

T.  E.  B.  Judge,  Esq.,  proposed  by  Mr.  Atkinson,  seconded  by 
the  President. 

The  Council  reported  that  they  had  added  Col.  Baird  Smith  and 
Dr.  H.  Halleur  to  the  Committee  of  Meteorology  and  Physical 
Science. 

The  President  proposed  the  following  resolution  : — 

Hesolved  that  the  Meeting  desires  to  record  its  sense  of  the  heavy 
loss  which  the  cause  of  Oriental  literature  has  sustained  by  the  death 
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of  Professor  H.  H.  Wilson,  and  to  express  at  the  same  time  the 
sincere  and  affectionate  regrets  with  which  this  Society  finds  itself 
deprived  of  the  advice  and  assistance  of  its  oldest  and  most  distin- 
guished member. 

In  moving  this  resolution,  the  President  spoke  as  follows  : — "  I 
need  scarcely  remind  the  Meeting  that  since  we  last  met  the  mail 
has  brought  us  the  announcement  of  the  death  of  a  very  old,  indeed 
our  oldest  MemLar.     Horace  Hayman  Wilson,  late  Boden  Professor 
at  Oxford,  died  in  London  on  the  18th  May  at  the  advanced  age  of 
73  after  a  connexion  with  our  Society  of  more  than  half  a  centur}' ; 
for  he  joined  us  immediately  on  arriving  in  this  country  in  1808,  a 
period  at  which  we  had  only  just  established  ourselves  in  the  building 
in  which  we  now  sit.     Colebrooke  was  then  oiu*  President,  and  Hunter 
had  been  our  Secretary  with  a  short  interval  from  1798,  so  that  by  his 
succession  to  Hunter  as  Secretary,  in  1810,  Wilson  has  a  title  to 
be  ranked  among  our  earliest  office-bearers.     He  filled  the  Secretary- 
ship for  22  years  ;  in  fact  until  his  retirement  from  India  in   1833  ; 
and  during  this  long  period  he  devoted  himself  almost  exclusively  to  the 
study  of  the  Sanscrit  classics.     His  first  work  was  the  translation 
of  the  Megha  Duta,  and  in  1819  he  brought  out  the  first  edition  of 
the  first  Sanscrit  and  English  Dictionary  which  had  been  compiled. 
He  then  published  his  Selections  from  the  Hindoo  Drama  and  the 
catalogue  of  the  Mackenzie  MSS.,  and  was,  when  he  leffc  this  country, 
engaged  on  his  analysis  of  the  Purans,  four  of  which  he  completed 
before  his  departure,  and  the  original  MSS.  of  which  are  all  in  our 
Library.     These  works,  however,  were  by  no  means  all  his  contribu- 
tions to  Oriental  literature.     One  of  the  most  important  papers  which 
has  appeared  in  our  Researches  was  written  by  him  in  1825  ;  I  allude 
to  his  Essay  on  the  Hindoo  History  of  Cashmere,  which,  with  other 
papers,  helps  to  make  Vol.  XV.  of  our  Kesearches  the  most  inter- 
esting, perhaps,  of  the  series. 

The  address  which  was  presented  to  Wilson  by  our  President, 
Sir  E.  Ryan,  and  his  Vice-Presidents,  Drs.  Mill  and  Tytler  in 
December  1832,  shows  how  fully  our  Society  then  appreciated  the 
loss  which  it  was  about  to  sustain  of  his  eminent  services,  while 
his  answer  evinced  the  unabated  interest  in  our  Society's  proceedings 
which  he  was  carrying  away  with  him. 
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At  our  request  he  kindly  consented  to  act,  as  Colebrooke  had  for 
some  years  acted,  as  our  London  agent,  and  it  was  in  this  capacity 
that  he  so  succesfully  pleaded  our  cause  with  the  late  Court  of  Di- 
rectors and  obtained  for  us  the  monthly  grant  which  now  forms  our 
Oriental  Fund.  The  correspondence  which  we  had  with  Govern- 
ment and  with  Wilson  himself  in  1856  is  a  sufficient  proof  that  he 
wished  still  to  take  a  part  in  our  deUberations  for  appropriating 
this  grant ;  and  it  must  be  a  source  of  gratification  to  us  now  to 
feel  that  in  bring^g  out  the  Persian  historical  texts  which  we  have 
lately  resolved  on  xmdertaking,  we  shall  be  working  more  than  we 
were  a  few  years  back  in  the  special  direction  in  which  he  wished 
to  lead  us. 

What  Wilson  had  been  to  our  Society  during  his  stay  in  this 
country  he  has  since  his  return  to  England  been  to  the  Royal  Asiatic 
Society  which  Colebrooke  had  founded  ten  years  previously.  Whether 
as  President  or  Director,  he  has  been  its  moving  spirit  at  least  on 
all  occasions  on  which  Indian  subjects  were  to  be  dealt  with.  Besides 
his  contributions  to  the  transactions  and  Journal  of  that  Society 
lie  found  time  to  bring  out  a  further  edition  of  his  Sanscrit  Diction- 
ary, "  Ariana  Antiqua,"  a  work  of  the  greatest  archaeological  and 
historical  value,  a  Glossary  of  Indian  terms,  and  a  continuation  of 
Mill's  History  of  India  up  to  Lord  William  Bentick's  adminstra- 
tion.  His  introduction  to  the  Sanscrit  Grammar  is  known  to  every 
student  of  the  language,  and  his  edition  of  his  old  fellow-passenger, 
Moorcrofb's  Travels  in  the  Himalyan  provinces,  to  every  geogra- 
pher. The  last  work  on  which  he  was  engaged  was  the  translation 
of  the  ^*  Big  Yeda,"  and  his  determination  himself  to  effect  its  com- 
pletion is  strikingly  shown  by  the  way  in  which  he  has  anticipated 
Miiller's  edition  of  the  Text.  Wilson  died  a  few  days  only  before 
the  d7th  Anniversary  Meeting  of  the  Eoyal  Asiatic  Society.  He 
had  when  vacating  the  Presidentship  of  that  Society  in  1858, 
and  acknowledging  the  usual  resolution  of  thanks  which  Mr.  Marsh- 
man  had  moved,  and  in  which  a  hope  was  expressed  that  he  would 
Boon  re-occupy  his  proper  post,  made  a  touching  allusion  to  the  im- 
probability of  his  surviving  the  .interval  which  must  by  the  Bules  of 
the  Society  precede  his  re-election. 

What  little  I  have  said  does  not  profess  to  approach  to  an  ade- 
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qiiate  notice  of  so  indelktigible  »  nuui  and  so  oomplete  »  acholw. 
It  is  intended  only  to  piefaee  the  Resolution  wbidi  I  hold  in 
my  liand,  and  to  which  I  am  going  to  aak  the  assent  of  this  Meeting. 

Commnnications  were  receiyed — 

From  J.  Ohhard,  Esq.,  a  paper  on  the  **  Translation  of  wavea  of 
water  with  relation  to  the  great  flood  oi  the  Indos  in  1858.'* 

2.  From  T.  Oldham,  Esq.,  extracts  of  letters  from  J.  L.  Stewart, 
Esq.,  M.  D.,  14th  Punjaub  Infantry  employed  with  the  expedition 
to  the  Wuzeeree  country : — 

"  I  generally  pick  up  a  bit  of  stone  here  and  there,  but  as  I  have 
made  no  arrangements  for  the  carriage  of  such  heavy  goods,  I  am 
obliged  to  be  contented  with  very  '  wee  bits*  which  I  suspect  would 
be  much  too  minute  to  be  of  use  to  you.  Next  time,  if  I  have 
another  chance,  I  purpose  making  better  arrangements  in  this  re- 
spect.  Near  where  we  have  been  encamped  recently,  blocks  big  and 
little  were  abundant  (I  nowhere  have  seen  it  in  strata  or  in  situ)  of 
a  calcareous  rock  crammed  with  corals,  echinide  mata  (?)  and  shells  of 
various  species,  some  not  uncommon,  but  I  have  not  seen  a  trace  of 
vegetables  or  of  higher  animals.  This  doubtless  partly  depends  on 
my  want  of  practice.  Almost  all  these  are,  however,  too  bulky  fv 
my  means  of  stowage. 

''The  expedition  started  from  Tik  (to  the  N.  W.  of  Den 
Ismael  Khan)  and  hitherto  we  have  been  advancing  up  the  bed  of  a 
small  stream  called  the  Zam.  We  have  only  come  24  miles  frtxa 
Tik,  but  will  go  on  to  the  central  city  of  the  Wuzeerees  (Kanee- 
gorm)  some  25  miles  apparently,  to  the  west,  on  a  mountain  which 
ought  to  be  near  the  watershed  of  what  here  represents  the  ^  Soli- 
man'*  range.  The  mountain  has  been  calculated  from  a  distance  as 
upwards  of  11,000  feet,  but  as  yet  although  we  rise  very  consider- 
ably with  the  slope  of  the  bed  of  the  Zam,  we  have  gained  no  great 
elevation.  The  stream  cuts  through  the  ridges  crossing  them,  and 
gives  numerous  sections,  as  do  the  innumerable  ravines  and  guHies. 

*'  For  the  first  ten  to  twelve  miles  from  the  plains  the  rocks  were 
all  soft  standstones  and  conglomerates  alternating,  at  first  dipping 
to  the  west  mostly  at  a  low  angle,  and  presenting  a  steep  escarpment 
towards  the  plains  of  Tik  on  the  east,  latterly  dipping  to  the  east 
and  contorted  variously  at  varying  angles.    We  then  came  on  cal- 
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careouB  strata  and  for  the  last  five  or  six  miles  the  rocks  are  mostly 
of  rapidly  disintegrating  strata,  red,  greenish,  and  with  salt  efflo- 
rescing on  the  surface.  Amongst  these,  which  on  the  surface  become 
earthy  masses,  are  some  nummulitic  beds  alternating  with  non- 
fossiliferous  grey  limestone  and  strata  of  sandstone  and  grit,  ofben 
Titrified  and  daricer  coloured  externally.  All  these  dip  to  the  east 
at  all  angles  varying  from  !•  to  90**,  but  mostly  from  16*  to  45*,  rough- 
ly speaking,  amongst  them  are  a  few  thin  beds  of  flint.  The  masses 
with  corals  lie  about  on  the  surface  and  in  drift  masses,  in  something 
like  a  line  parallel  to  these  strata. 

*'  Upon  the  lower  parts  of  these  inclined  strata  in  many  places 
are  plateaux  of  gravel  having  amongst  it  lai^  vitrified-looking  blocks. 
These  plateaux  are  of  several  acres  in  extent,  and  from  50  to  100 
feet  above  the  bed  of  the  stream.  Occasionally  below  that,  and  a  few 
feet  above  the  stream,  are  patches  of  alluvial  soil  cultivated  by  the  in- 
habitants, apparently  very  fertile. 

"  The  day  following  we  made  a  march  of  4^  miles  up  the  Zam  ravine, 
till  we  came  to  a  tangai  (a  '  tightness'  as  they  call  their  passes  in 
Puahtu)  beyond  which  the  General  considered  it  advisable  not  to 
go  that  day.  The  strata  composing  the  hills  on  either  side,  so  far 
as  they  were  not  obscured  by  the  horizontal  shingle  beds,  appeared 
to  consist  mostly  of  a  brownish  limestone  alternating  with  beds  of 
the  coloured  disintegrating  shales,  tha  latter  far  exceeding  the  former 
in  quantity,  all  dipping  to  south-east  at  moderate  angles. 

^*  In  front  of  us,  the  stream  came  through  a  narrow  gorge  between 
a  height  of  perhaps  200  to  250  feet,  composed  of  a  light  coloured 
limestone  with  numerous  veins  of  calcareous  spar  running  in  all  direc- 
tions through  it.  Its  strata  considerably  waved,  and  with  a  low  dip 
to  the  north*west.  The  strata  of  these  heights  seemed  at  the  point 
of  junction  to  overlie  the  coloured  strata,  but  I  had  not  an  oppor- 
tunity of  getting  close  to  the  point. 

*'  The  4th  was  rather  a  momentous  day,  and  I  had  not  much  time 
ior  dawdling  and  looking  about,  as  some  five  miles  up,  the  Wuzeerees 
stood,  and  the  fight  of  the  expedition  came  off. 

''After  we  passed  through  the  tangai  the  strata  were  mostly  of  greyish 
non-fossiliferous  limestone  overlying  unconformably  beds  of  the  co- 
loured shales.    The  uppermost  beds  of  the  limestone  here  had  a 
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character,  which  I  had  occasionallj  remarked  before,  of  *  tesselatioii,' 
that  is,  were  divided  into  little  quadrilateral  blocks,  the  upper  edges  (^ 
which  were  rounded. 

'*  Beyond  the  Barrarra  pass,  where  the  fight  took  place,  the  lower 
strata  visible  were  the  coloured  disintegrating  beds,  generally  at  a 
high  angle  with  dip  to  south-west ;  the  higher  hills  of  the  waved 
limestone  dipping  to  S.  W.  at  a  low  angle. 

"  On  the  5th,  we  made  a  march  of  15  miles,  notwithstanding  our 
many  wounded,  to  Kaneegorm,  and  the  flora  was  so  new,  that  I  had 
not  much  leisure  for  looking  at  the  rocks.  Our  camp  at  Kaneegorm 
was  trigonometrically  6,700  feet  above  the  sea  level,  and  we  probably 
rose  more  than  2,500  feet  in  that  march. 

"  We  gradually  appeared  to  leave  the  limestone  rocks,  although 
(occasionally)  the  coloured  rocks  were  seen  overlaid  by  limestone, 
and  got  among  hills  composed  of  slate  in  very  thin  beds,  mostly 
and  frequently  with  markings  of  angle  (?)  over  their  surface.  These 
slate  strata  were  frequently  contorted  and  wavy. 

*'  For  the  last  two  days  the  quantity  of  granitic  stones  among 
the  gravel,  was  very  much  on  the  increase.  About  and  below  Pala- 
sin,  (the  place  whence  I  wrote  my  last  letter,)  hardly  a  bit  of  granite 
was  to  be  seen ;  here  the  shingle  is  almost  entirely  granitic. 

"  6th  halt. — 7th. — I  went  with  the  survey  party  to  the  top  of  a 
hill  to  the  S.  S.  W.  some  six  miles  off,  and  1600  feet  higher  than 
the  Kaneegorm  camp.  The  strata  on  the  way  appeared  mostly  of 
what  looks  like  a  thin  bedded  sandstone  (?)  generally  dipping  to 
N.  W.  at  pretty  high  angles. 

^'  Our  road  up  to  Kaneegorm  had  lain  still  in  the  bed  of  the  Zam 
ravine,  and  latterly  in  that  of  one  of  its  tributaries.  As  we  got 
near  the  centre  of  the  range  here  the  streams  became  quite  small. 

*'  On  the  8th,  we  marched  eight  miles  down  the  stream  on  the 
same  road  by  which  we  had  come,  and  then  I  bad  more  opportunity 
of  noticing  that  in  a  general  way  the  ranges  run  north  and  south, 
and  that  the  strata,  although  occasionally  horizontal  and  often  con- 
torted, are  generally  at  an  angle  of  about  45*^,  with  the  dip  to  the 
west  (W.  N.  W).  The  beds  are  mostly  thickish  and  of  slaty  rock, 
with  occasional  strata  of  bluish  disintegrating  schistose  structure. 

"  There  were,  however,  but  few  sections  to  be  seen  on  account  of 
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frequent  masses  of  horizontally  deposited  shingle,  mostly  granitic^ 
or  of  the  above  rocks.  Further  down,  the  upper  strata  appear  gene- 
rail  j  the  grey  contorted  and  wared  slaty,  overlying  and  hardly 
conformable  with  the  thinner  bedded  blue  slaty  rocks. 

"  10th. — ^We  left  the  road  by  which  we  came  up,  and  diverged 
to  the  northward  some  five  miles.  The  strata  mostly  of  the  thick 
bedded  grey  slaty  rocks,  cortorted,  and  at  varying  angles,  and  dip 
generally  not  far  from  horizontal. 

**  Here  we  were  within  a  mile  of  another  central  cluster  of  their 
villages  called  Makin  and  the  nearest  point  to  which  we  got  to  the 
central  mass  of  this  range  of  hills  called  Pirghar  or  Ghal,  points  of 
which  towered  some  2000  to  4000  feet  above  us.  Where  the  stra- 
tification can  be  seen,  as  in  the  nearer  masses,  it  appears  nearly  vei:- 
tical  and  bent. 

"  On  the  11th  with  one  of  the  covering  parties  of  a  burning  ex- 
pedition to  these  villages,  I  got  on  a  ridge  somewhat  nearer  to 
Pirghar.  The  surface  of  this  ridge  is  mostly  composed  of  shingle, 
granitic,  and  very  rarely  slaty  grey  rock  visible  in  situ  nearly  ver- 
tical. 

**  On  the  12th  a  march  of  eight  miles,  still  northerly,  up  a  bank 
bed,  and  camp  at  about  7300  feet ;  the  highest  camp  we  had.  Just 
on  reaching  camp  passed  a  number  of  strata  of  the  algse,  marked, 
thin,  bluish,  hard,  shaly  strata  overlying  beds  of  the  thick,  vitrified 
looking  rock.  I  mentioned  before,  both  at  a  high  angle  dipping  to 
the  west.  The  general  disposition  of  the  grey  slaty  rock  we  saw  is, 
however,  nearly  horizontal,  with  a  slight  dip  to  east.  Most  of  the 
valley  in  which  we  progressed  was  a  mile  wide,  and  occasionally  more, 
filled  up  by  horizontally  disposed  shingle  beds,  our  road  being  up  the 
bed  which  the  stream  has  cut  through  these. 

"  14th. — Marched  five  miles  still  to  northward.  For  IJ  miles 
we  rise,  then  down  a  steep  rocky  ravine ;  rocks  mostly  shaly,  and 
the  vitrified  looking  varieties  gpenerally  at  high  angles,  dip  to  east ; 
some  of  the  strata  occasionally  much  contorted. 

'^  For  days,  evidences  of  the  Iron  manufacture  for  which  Kanee- 
gorm  has  long  been  fiunous  had  been  visible,  such  as  furnaces  and 
slag,  &c.,  with  occasionally,  in  villages,  stores  of  iron  stone.  None 
of  the  latter,  however,  did  I  happen  to  see.     Here  I  thought  we 


SIS  Proceedings  qf  the  AriaHe  Sociefy.  [No.  3, 

must  be  near  the  ore,  and  made  some  effoits  to  get  at  some  place 
whence  they  dig  it,  but  am  sorrj  to  say,  failed. 

^  15th. — We  went  more  to  eastward  descending  towards  Bunnoo 
in  the  ravine  of  the  Khjssor  stream.  The  rocks  mostly  slaty,  and 
the  '  vitrified'  at  high  angle  dip  to  the  west,  and  often  covered  by 
horizontal  shingle  beds  to  50  or  60  feet,  which  obscure  matters 
greatly,  so  that  sometimes  for  a  mile  or  two  no  rock  in  ntu  could 
be  seen.  The  lower  beds  of  this  shingle  are  here  occasionally  con- 
solidated into  conglomerate. 

"  16th. — The  strata,  mostly  of  the  dark  "  vitrified"  surfaced  rock, 
generally  at  about  45*^  dip  to  west.  Then  a  grey  rock  with  white 
streaks  (limestone)  nearly  horizontal  and  contorted,  then  with  a  strong 
dip  to  west  and  still  contorted  ;  occasional  shaly  beds. 

'^  17th. — Halt.  Here  we  were  in  a  region  of  plateaux  of  the  horizon- 
tally laid  gravel  with,  a  mile  or  two  to  south,  the  western  termination 
of  a  flat  sloping  hill  with  the  strata  dipping  slightly  to  the  east. 

'*  18th. — ^A  mile  or  two  on  we  pass  through  the  gorge  formed  by 
the  stream  crossing  through  the  end  of  the  above  hill,  which  is  of 
non-fossiliferous  limestone.  This  appears  to  be  near  the  geolo^eal 
'  level'  of  Palasin  ;  for  heie,  also,  there  are  numerous  heaps  of  the 
black  decomposed  rock  we  had  there,  with  other  particoloured  debiis : 
vertical  strata  of  the  white  non-fossiliferous  limestone.  Numerous 
blocks  of  the  coralline  (?)  rock  seen  lying  about,  but  I  could  not  get 
near  any  of  them.  Nummulitic  blocks  and  pebbles  numerous  among 
the  shingle.  Then  after  about  a  mile  of  these  heaps  of  coloured 
debris  we  go  through  a  gorge  formed  by  nearly  vertical  ridges  of 
dark  coloured  hard  sandstone,  followed  by  sandstone  strata  also  at  a 
high  angle  (dipping  to  east)  with  one  or  two  strata  of  conglomerate. 
Blocks  of  the  dark  superficially  vitrified  stone  profusely  strewn  over 
all  the  heights. 

"  On  the  19th  a  mile  and  a  half  carried  us  from  among  these  low 
ridges  into  the  Bunnoo  plain,  here  stony,  mostly  uncultivated,  and 
sloping  from  the  hills." 

In  forwarding  these  extracts,  Mr.  Oldham  writes  as  follow : — 

Nainital,  June  Qth,  1860. 

Mt  deab  GBorE, — I  enclose  you  a  brief  extract  from  a  note  received 
from  Dr.  Stewart  of  the  14th  Punjab  Infantry,  who  is  at  present  wit;h 


1800.]  Proeeedii9f9  0/  He  Jsiatio  Sociefy.  810 

Chamberlain's  expedition  against  the  WuzeereeB.  Dr.  Stewart  is 
devoting  his  leisure  moments,  principally  to  botanizing,  1  believe,  but 
he  has  in  his  note  given  some  geological  details  which  are  of  great 
interest.  It  has  hitherto  been  supposed  that  the  rocks  representing 
the  Siwalik  group  extended  very  much  further  to  the  west  from  the 
plains  of  upper  India,  even  beyond  the  Ghilza  range,  but  this  note 
shews  the  oocorrence  of  nummultic  beds  within  a  very  few  miles  of 
Tdk. 

The  soft  sandstones  and  conglomerates  are,  I  think,  olearly  the 
Siwalik  group,  and  probably  the  upper  portion  of  this  enormously 
thick  series.  The  physical  structure  of  the  hills  there,  also,  appears 
to  correspond  with  that  of  the  Siwalik  hills  here.  They  run  to  the 
N.  W.  presenting  a  scarp  to  the  plains  of  beds  dipping  sharply  into 
the  hills.  The  calcareous  beds  associated  with  red,  greenish,  and 
white  shaly  beds  rapidly  disintegrating  into  earthy  masses  seem  to 
represent  the  lower  part  of  the  nummulitic  series ;  at  least  this  is  the 
general  character  of  that  part  of  the  group  in  these  hiOs.  The  layers  of 
chert  or  flint  are  frequent  here  as  there.  If  this  conjecture  be  correct, 
it  must  follow  that  there,  as  here,  a  great  fault  separates  these 
two  series. 

The  remarkable  fact  of  the  streams  cutting  across  the  ridges  of  the 
outer  or  Siwalik  rocks  is  abundantly  paralleled  here  too,  and  nothing 
is  more  striking  on  passing  up  the  river  gorges  here  than  the  marked 
plateaux  or  terraces  of  gravelly  detritus  which  occur  at  various  levels, 
such  as  are  noticed  in  Dr.  Stewart's  note. 

1  sincerely  hope  to  have  further  information  from  the' writer  of  the 
interesting  note  regarding  a  country  of  which  we  know  so  little. 

Yours  sincerely, 

(Signed)    T.  Oldham. 

Since  forwarding  the  above  notes,  specimens  of  the  iron  stone  used 
on  these  hills  has  been  received  from  the  Qovemment  of  the  Punjab, 
and  submitted  to  assay  in  the  Geological  Survey  Office,  Calcutta.  The 
results  are  as  follow. 

The  specimens  consist  of  samples  of  a  rock  which  is  itself  composed 
of  iron  ore  in  two  distinct  conditions. 

(a)  One  portion  is  a  common  hydrous  peroxide  of  iron  containing 
40.4  per  cent,  of  iron. 
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(b)  The  other  is  a  similar  mineral  mechanically  mixed  with  car- 
bonate of  lime,  in  small  quantities,  the  mass  containing  81.8  percent. 


of  iron. 


Library. 
The  following  books  have  been  added  to  the  Library  since  June  last. 

JPresenied, 

General  Report  of  the  Municipal  Commissioners  of  Calcutta  for  1859. — 
By  the  Commissioners. 

Selections  from  the  Public  Correspondence  of  the  Punjab  GoTcrnment, 
vol.  IV.  Nos.  4  and  5. — By  tbk  Govbrnmbnt. 

Selections  from  the  Records  of  Travancore.  Part  I.  (containing  Memoir 
of  Travancore). — By  thb  Madras  Govbrnmbnt. 

The  Oriental  Christian  Spectator  for  May.—BY  the  Editor. 

Bibidharta  Sangraha  for  the  month  of  Kartick. — By  the  Editor. 

Selections  from  the  Records  of  the  Madras  Government,  No.  64,  (con- 
taining Report  on  the  Agricultural  Exhibitions  in  the  Provinces  in  1859).— 
By  the  Madras  Government. 

Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia  from 
October,  1869,  to  February,  1860. — By  the  Academy. 

Proceedings  of  the  Royal  Society  of  London,  Vol.  X.  No.  38. — ^By  the 
Society. 

Description  of  a  deformed  fragmentary  human  skull,  found  in  an  ancient 
Quarry  cave  at  Jerusalem.— By  J.  Aitken  Meigs,  M.  D.— By  the  Au- 
thor. 

Eicehanged* 

The  Athenaeum  for  April,  1860. 

Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia.  New  se* 
ries,  Vol.  IV.  Part  3. — By  the  Academy. 

Zeitschrift  der  Deutschen  Morgenlandischen  Gesellschaft.  Band,  XIT. 
Heft  I.  and  IL^By  the  Society. 

The  Philosophical  Magazine  for  May,  1860. — By  the  Editors. 

Purchased. 
The  Literary  Gazette,  Nos.  95,  96,  97  and  98. 
Comptes  Rendus,  Nos.  15,  16,  17  and  18  of  Tome  L. 
Revue  des  Deux  Mondes,  Tomes  26  and  27* 
Annales  des  Sciences  Natnrelles,  Tome  XII.  No.  2. 
Journal  des  Savants  for  April,  I860. 
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The  Natural  History  Review,  No.  26. 

The  Anuals  and  Magazine  of  Natural  History,  Vol.  Y.  No.  29. 

Die  Leider  des  Hafis,  Vol.  II.  Part  4. 

Yendidad  Sad6>  YI.  Livarison. 


Foa  AuGrsT,  1860. 

At  a  meeting  of  the  Society  held  on  the  1st  instant,  A.  Grote, 
Esq.,  President,  in  the  Chair. 

The  proceedings  of  the  last  meeting  were  read  and  coniBrmed. 
Presentations  were  received — 

1.  From  G.  Hobhouse,  Esq.,  0.  S.,  nine  silver  coins  found  in  May 
last  year,  in  throwing  down  one  of  the  old  Embankments  on  the 
light  bank  of  the  river  Damoodah  in  Pergunnah  Hubilee  of  the  district 
Hoogly.  These  coins  are  of  the  last  century,  from  the  Moorshedabad 
mint. 

2.  From  Michael  M.  S.  Dutt,  Esq.,  a  copy  of  his  work  named 
"  The  Birth  of  Tillottomay"  being  the  first  epic  poem  in  blank  verse 
in  the  Bengali  language. 

3.  From  the  British  Indian  Association,  a  copy  of  their  Keport 
for  June  last. 

4.  From  C.  J.  Evans,  Esq.,  Calcutta,  frontal  portion  of  skull  of 
an  African  baboon,  probably  Ch/nocephalus  hamadnfos,  found  by  him- 
self in  the  dry  well  of  the  pyramid  of  Cheops.  The  specimen  is 
quite  recent. 

6.  From  the  Kev.  H.  Baker,  Junior,  of  Mandakyam,  Alipee,  S. 
Malabar,  skins  of  Sorex  marinus  and  Sciurus  trilmeatus. 

The  following  gentlemen,  duly  proposed  at  the  last  meeting,  were 
ballotted  for  and  elected  ordinary  members  : — 

Dr.  A.  J.  Payne ;  Capt.  C.  M.    Fitzgerald,  and  T.  E.  B.  Judge, 

Esq. 

The  following  gentlemen  were  named  for  ballot  at  the  next 
meeting. 

W.  Forbes  Goss,  Esq.,  proposed  by  Mr.  Medlicott,  and  seconded 
by  Mr.  W.  Blandford. 

Major  T.  James,  Bengal  Army,  proposed  by  Dr.  Crozier,  seconded 
bj  Mr.  W.  S,  Atkinson. 
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The  Council  reported  that  they  had  nominated  Major  H.  L.  Thoil- 
lier  a  member  of  their  body  and  also  a  Vice-President  of  the  Society 
in  the  room  of  Col.  Strachey,  who  has  left  India. 

Communications  were  received — 

1.  From  Lieut.  Col.  A.  Phayre,  Commissioner  of  P^^i,  a  paper 
entitled  *'  Bemarks  upon  an  ancient  Buddhist  Monastery  at  Pu-gan 
on  the  Irrawaddy." 

2.  From  Dr.  J.  L.  Stewart,  14th  Punjaub  Infimtry,  a  Journal  of 
a  Botanical  Tour  in  Hazara  and  Kh&jdn  in  April  and  May,  1859. 

Extracts  from  this  paper  were  read  to  the  meeting  by  Dr. 
Thomson, 


J 


Meteorologieal  Observations. 


xlix 


Abstract  of  the  Results  of  the  Hourly  Meteorologieal  Observations 
taken  at  the  Surveyor  OeneraVs  Office^  Caleuttay 
in  the  month  of  December,  1859. 

Latitude  22«  33'  I''  North.   Longitude  88*  20'  34"  East. 

Feet. 
Height  of  the  Cifltem  of  the  SUndard  Barometer  aboTe  the  Sea  level,  18.11 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Date. 


1 
2 
8 
4 

6 
6 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


o  •» 

"  o 

CI 

eo 


IB  '^ 


n  M 


e  o 


:p. 


Inches. 

29.894 

•897 

.928 

Svmday, 

.942 
.940 
.963 
.969 
.983 
80.019 
Sunday. 

.061 
.040 
.059 
.092 
.106 
.111 
Sunday. 

.030 

29.986 

30.003 

.071 

.090 

.105 

Sunday. 

.045 
.021 
.005 
29.977 
.980 
.969 


Range  of  the  Barometer 
during  the  day. 


Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

29.973 

29.821 

0.152 

.961 

.836 

.125 

.992 

.880 

.112 

30.018 

.886 

.132 

.013 

.887 

.126 

.029 

.916 

.113 

.04,7 

.924 

.123 

.061 

.931 

.120 

.092 

.975 

.117 

.138 

30.002 

.136 

.124 

29.981 

.143 

.134 

30.011 

.123 

.163 

.050 

.113 

.166 

.065 

.101 

.181 

.058 

.123 

.118 

29.964 

.154 

.080 

.930 

.150 

.081 

.946 

.135 

.156 

30.023 

.133 

.170 

.040 

.130 

.195 

.038 

.157 

.123 

29.973 

.150 

.099 

.971 

.128 

.081 

.955 

.126 

.053 

.915 

.138 

.053 

.933 

.120 

.050 

,916 

.134 

O 

71.5 
72.8 
71.9 


72.7 
74.2 
75.0 
74.9 
73.5 
73.0 


67.0 
66.7 
65.6 
65.1 
66.0 
67.2 


66.6 
68.8 
70.8 
66.0 
65.2 
66.8 


67.2 
66.5 
66.0 
65.3 
64.2 
63.6 


Range  of  the  Tempera- 
ture  during  the  day. 


Max. 


o 
80.0 
80.6 
79.3 


79.4 
79.2 
81.9 
81.2 
77.4 
79.9 


77.0 

76.4 
75.2 
76.2 
77.6 

78.4 


77.0 
7y.6 
80.6 
75.6 
75.5 
76.2 


75.4 
76.8 
77.0 
77.0 
75.6 
75.0 


Min. 


o 
64.0 
66.6 
66.6 


67.6 
70.8 
69.9 
69.0 
70.6 
67.8 


59.0 
59.2 
58.0 
56.2 
56.4 
60.0 


58.6 
00.4 
64.1 
58.6 
56.5 
59.0 


60.5 
58.6 
57.6 
56.2 
56.8 
54.0 


Diff. 


o 

16.0 
14.0 
12.7 


11.9 
8.4 

12.0 

12.2 
6.8 

12.1 


18.0 
17.2 
17.2 
20.0 
21.2 
18.4 


18.4 
19.2 
16.5 
17.0 
19.0 
17.2 


14.9 
18.2 
19.4 
30.8 
18.8 
21.0 


Tlie  Mean  height  of  the  Barometer,  as  Ukewise  the  Mean  Dry  and  Wet  Bulb 
ThormomotorB  are  deriyed  from  the  twonty-four  hourly  obseryations  made  durine 
tbo  day.  ^ 


1  Metwrologieal  Obtenatmu. 

AUlraet  of  the  Retullt  of  the  Hourly  MeteoroiogiaU  ObeervtOiimt 
taken  at  the  Swrvej/or  QeneraVe  O0ee,  Caleutim, 
in  the  vumth  of  December,  1859. 

Dai);  iitaoa,  An.  of  ths  Obcen ationi  and  of  the  Hj|TDMeti^l  elOMSt* 
dependent  thereon. — (Cemlined.J 


Dete. 

1 

1 

Vb 

i 

1 

a 

c 

i 

< 

1 
1 

i 

1 

u 

III 

Ifl 

s 

a 

a 

E 

S 

s 

^ 

^ 

^ 

a 

iDchei. 

T.gr. 

T.gr. 

1 

65.0 

6.5 

61.7 

9.8 

0.654 

6.07 

2.31 

0.78 

2 

67.2 

6.6 

64.4 

8.4 

.605 

.63 

.08          .76 

8 

fi6.5 

6.4 

68.8 

8.1 

.593 

.60 

L98          .77 

4 

Sunday. 

B 

67.6 

6.1 

66.0 

7.7 

.617 

.76 

.98          .78 

6 

69.2 

B.0 

66.7 

7.6 

.663 

7.11 

.98          .78 

7 

70.0 

E.0 

67.6 

7.6 

.670 

.30 

2.01         .78 

8 

69.S 

6.1 

67.2 

7.7 

.661 

.23 

.06          .78 

9 

68.8 

4.7 

7.1 

.646 

.07 

1.83          .79 

10 

66.2 

6.8 

62.8 

10.2 

.674 

628 

2.48          .72 

11 

S.-^y. 

12 

60.7 

6.3 

66.9 

10.1 

.478 

6.21 

.09          .71 

13 

61.4 

6.3 

68.2 

8.6 

.493 

.45 

1.78          .75 

14 

60.0 

5.6 

66.6 

9.0 

.467 

.18 

.82          .74 

15 

6U.2 

6.9 

66.7 

9.4 

.453 

.04 

.86          .73 

16 

60.6 

5.4 

67.4 

8.6 

.480 

.31 

.77         .75 

17 

6S.3 

4.9 

59.4 

7.8 

.513 

.67 

.68          .77 

13 

Svaday. 

19 

61.6 

6.1 

68.4 

8.2 

.496 

.49 

.78          .76 

20 

64.6 

4.2 

62.6 

6.S 

.568 

6.27 

.44          .81 

SI 

66.0 

4.8 

68.6 

7.2 

.690 

.48 

.72          .79 

82 

69,2 

6.8 

65.1 

10.9 

.444 

4.93 

2.16          .70 

ES 

6a.6 

5.7 

66.1 

9.1 

.469 

6.11 

1.80          .74 

24 

61.6 

6.8 

6S.S 

8.5 

.4M 

.46 

.SO          .76 

26 

Sunday. 

88 

63.0 

4.2 

60.6 

6.7 

.682 

.69 

.46          .80 

27 

61.9 

4.6 

69.1 

7.4 

.608 

.68 

.66           .78 

28 

61.0 

6.0 

58.0 

8.0 

.489 

.48 

.66           .77 

S» 

B9.7 

5.6 

56.8 

S.0 

.462 

.14 

.79          .74 

SO 

6».9 

6.3 

56.2 

9.0 

.446 

4.96 

.73           .74 

81 

58.3 

6.8 

64.6 

9.0 

.437 

.87 

.70         .74 

All  the  Hfgromelricel  elemente  ere  computed  b;  the  Oreenwieh  Contteuit*. 
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Mstraet  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 
in  the  month  of  December^  1869. 

Hourlj  Means,  &c.  of  tbe  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Range  of  the  Barometer 

^i 

Range 

1  of  the  Temperature 

for  each  hour  daring 

«s 

for 

each  hour  daring 

Hour, 

.g>gPB* 

the  month. 

Dry 
rmoi 

the  month. 

Max. 

Min. 

Diff. 

U 

Max. 

Min. 

Diff. 

s 

X 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid- 
night. 

30.002 

30.120 

29.880 

0.240 

65.3 

73.4 

58.4 

15.0 

1 

29.998 

.108 

.870 

.238 

64.5 

73.0 

57.4 

15.6 

a 

.988 

.087 

.841 

.246 

64.0 

72.8 

57.0 

15.8 

8 

.981 

.078 

.836 

.242 

63.3 

72.6 

56.6 

16.0 

4 

.982 

.080 

.842 

.238 

62.6 

72.6 

56.0 

16.6 

6 

.994 

.103 

.864 

.239 

62.4 

72.2 

55.2 

17.0 

6 

30.012 

.122 

.878 

.244 

61.9 

71.8 

54.0 

17.8 

7 

.033 

.132 

.892 

.240 

61.7 

70.8 

54.0 

16.8 

8 

.065 

.173 

.914 

.259 

64.3 

71.6 

58.3 

13.3 

9 

.082 

.195 

.930 

.265 

67.1 

72.4 

61.8 

10.6 

10 

.083 

.184 

.936 

.248 

70.1 

76.0 

66.6 

9.4 

11 

.066 

.174 

.925 

.249 

72.9 

77.8 

69.8 

8.0 

Noon. 

.037 

.140 

.916 

.224 

76.5 

79.8 

72.4 

7.4 

1 

.004 

.108 

.884 

.224 

77.1 

81.9 

74.2 

7.7 

2 

29.978 

.083 

.843 

.240 

77.7 

81.4 

75.0 

6.4 

8 

.964 

.075 

.835 

.240 

77.2 

81.3 

74.2 

7.1 

4 

.959 

.065 

.824 

.241 

75.5 

79.8 

72.4 

7.4 

5 

.965 

.070 

.821 

.249 

73.6 

78.8 

70.2 

8.6 

6 

.979 

.090 

.854 

.236 

71.6 

77.8 

67.6 

10.2 

7 

.994 

.104 

.857 

.247 

69.9 

76.2 

64.5 

11.7 

8 

30.009 

.119 

.863 

.256 

68.8 

75.8 

63.3 

12.5 

9 

.022 

.126 

.868 

.258 

67.7 

75.0 

61.8 

13.2 

10 

.023 

.140 

.876 

.264 

66.9 

74.7 

60.6 

14.1 

11 

.016 

.129 

.882 

.247 

66.1 

74.4 

59.2 

15.2 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  derired  from  the  obseryations  made  at  the  several  hoars 
during  the  month. 
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Abstract  of  the  Besultt  of  the  Hourly  Meteorological  OheervatioM 
taken  at  the  Surveyor  QeneraVs  Office^  Calcutta^ 
in  the  month  of  December,  1859. 

Hour] J  Meana,  &c.  of  the  ObBerrationB  and  of  the  Hygrometrieal  elements 

dependent  thereon. — fConiinued,J 
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All  the  Hygrometrical  elemente  are  coinput«d  by  the  Qieenwich  Conftantt. 
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Abstract  of  the  Betullt  of  the  Hourly  Meteorological  Obeervationt 

taken  at  the  Surveyor  QeneraVe  Office,  Calcutta^ 

in  the  month  of  December,  1859. 
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N. 

Cloudy  till  10  A.  H.  Scatd.  N-i  till*  4 
p.  V.  cloudy  afterwards. 

2 

184.0 

•• 

N. 

doudless  till  5  A.  M.  Scatd.  clouds 
afterwards. 

8 

133.4 

•  • 

N.  k  N.  W. 

Cloudy  tiU  6  A.  H.  Scatd.  >-i  till 
Noon  cloudless  till  4  P.  M.  cloudy 
afterwards. 
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Sunday. 

5 

116.0 

N.  &.  N.  W. 

Cloudy. 

6 

•  • 

N.  &  N.  W. 

Cloudy. 

7 

185.4 

N.  W.&N.B. 

Cloudy  till  9  A.  K.  Scatd.  M  and  V-i 
till  4  P.  M.  cloudless  afterwards. 

8 
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N. 

Cloudy. 
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•  a 

N.  E.  &  N. 

Cloudy. 

10 

180.0 

N.  W.&N.&N.E. 

Scatd.  clouds  till  4  p.  H.  cloudless 
afterwards. 

11 

Sunday, 

12 

135.5 

W.  &  N.  W. 

Cloudless. 

13 

134.0 

W.  &  N.  W. 

Cloudless. 

14 

134.8 

N.&VV. 

Cloudless. 

15 
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N.  &  N.  W. 

Cloudless;  also  foggy  morning  and 
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Cloudless. 
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Sunday, 

19 
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Cloudless  tiU  7  A.  H.  Scatd.  ^-i  tiU  5 
p.  M.  cloudless  afterwards. 

23 

132.0 

N.  W.  &  N. 

Cloudless  nearly  the  whole  day. 

24 
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Sunday, 
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N.  &  N.  W. 

Cloudless  till  6  A.  H.  Scatd.  N-i  till  4 
P.  M.  cloudless  afterwards. 

27 

130.0 
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Cloudless. 

28 
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W.  &  N.  W. 

Cloudless. 
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Cloudless. 

SO 

133.0 

N.  W.  k  W. 

Cloudless. 
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132.2 
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Cloudless. 

M  Cirri,  >-i  cirro  strati,  '^i  cumuli,  '^i  cumulo  strati,  Vui  nimbi,  — i  strati 
V>i  cirro  cumuli. 
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Meteorological  Meervations. 


Abeiraet  of  the  Beeulte  of  the  Hourly  Meteorological  Oheervatiotu 
taken  at  the  Surveyor  QeneraVe  Office^  Calcutta^ 
in  the  month  of  December^  1859. 

MOVTHLT  Bb8ULTB« 


Meui  height  of  the  Barometer  for  the  month. 
Max.  height  of  the  Barometer,  occurred  at  9  A.  x.  on  the  24th, 
Min.  height  of  the  Barometer,  occurred  at  5  P.  x.  on  the  let, 
Sxtr0me  Ramge  of  the  Barometer  during  the  month,  . . 

Mean  of  the  Daily  Max.  Pressures, 
Ditto     ditto        Min.     ditto,     ••  ..  •• 

Mean  daily  range  of  the  Barometer  during  the  month. 


•  • 


•  • 


Mean  Dry  Bulh  Thermometer  for  the  month. 
Max.  Temperature  occurred  at  1  p.  h.  on  the  7th, 
Min.  Temperature  occurred  at  6  &  7  A.  x.  on  the  Slst, 
Sxtreme  range  of  the  Temperature  during  the  month. 
Mean  of  the  daily  Max.  Temperatures,  •• 

Ditto       ditto      Min.        ditto, 
Mean  daUg  range  of  the  Temperature  during  the  month. 


Mean  Wet  Bulb  Thermometer  for  the  month. 
Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer, 
Computed  Mean  Dew  Point  for  the  month,  . , 

Mean  Dry  Bulb  Thermometer  above  computed  Mean  Dew  Point, 


Mean  Elastic  force  of  vapour  for  the  month. 


•• 


Inches 
30.010 
30.195 
29.821 

0.374 
80.087 
29.957 

0.130 


o 
68.7 
81.9 
54.0 
27.9 
77.8 
61.6 
16.2 


0 

63.3 

5.4 

60.6 

&I 

Inches 

0.534 


Troy  grains. 
Mean  weight  of  vapour  for  the  month,  • .  .  •  . .  5.88 

Additional  weight  of  vapour  required  for  complete  saturation,  ..  1.81 

Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity,        0.77 


Bained  1  day. — Max.  fall  of  rain  during  24  hoursy 
Total  amount  of  rain  during  the  month,  •  • 

Prevailing  direction  of  the  Wind^ .  •  •  • 


•  • 


Inches 

NIL 

••         NIL 

U.  &N.W.&W. 


Meteorohgieal  Obtervatum*. 


Abitraet  of  ike  SmvIU  of  the  Hourly  Meteoroloffieal  Obtervationt 

taken  at  the  Surveyor  QeneraVt  Office,  Cdloutta, 

in  the  month  of  December,  1859. 

MoBTHLT  Beshlts. 
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wbeD  any  particular  viod  wai  blotting,  it  rained. 
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ASIATIC  SOCIETY. 


No.  IV.  1860. 

li  the  Puihto  a  SeffwHc  Langvage  T — By  the  Be9,  tsiDOB 

LOEWEKTHAL,  PeshaWUT. 

Error  is  immortsJ.  The  old  fable  concerning  Hercules  and  the 
Hjdra  has  doubtlessly  a  typical  reference  to  the  quixotic  bouts  men 
sometimes  undertake  against  error ;  only  seven  heads  is  too  small  a 
number  to  typify  the  vitality  of  a  good  blunder,  the  longevity  of  a 
plain  definite  mistake.  The  fable,  too,  makes  Hercules  victorious; 
but  who  has  ever  seen  the  successful  gardener  that  has  really  extir- 
pated a  weed  which  once  has  taken  root  in  his  grounds  P  This 
ineradicabiliiy  may  be  predicated  of  any  error,  but  necessarily  most 
so  of  such  as  appear  to  rest  on  the  authority  of  a  great  name,  and 
are  brought  forward  now  and  then  by  those  who  have  in  some  way 
or  another  acquired  the  reputation  of  being  authorities.  This  is 
very  provoking.  Is  it  really  so  that  men  love  darkness  rather 
than  light? 

More  than  seventy  years  ago  the  first  President  of  the  Asiatic 
Society  of  Bengal  happened  to  state  that  the  Pushto  language  had 
a  manifest  resemblance  to  the  Chaldaic.  There  is  evidence  in  the 
earlier  volumes  of  the  "  Asiatic  Kesearches"  that  some  attention  was 
pftid  in  Calcutta  to  the  Pushto  language  in  those  days,  but,  it  appears, 
more  for  literary  than  philological  purposes.  At  all  events  the  state- 
ment of  Sir  Wmiam  Jones  remained  uncontradicted  and  unchallenged 
for  many  years.  In  Germany  even  the  opinion  gained  currency 
through  Kleuker  (the  earliest  German  translator  of  the  Zend  Avesta) 

No.  CV.— New  Seeies,  Vol.  XXIX.  2  u 


324  Ig  the  Pushto  a  Semitic  Language  ?  [No«  4, 

who  published  (Riga  1795)  many  of  the  articles  of  the  **  Asiatic 
Besearches"  in  a  German  translation. 

Klaproth,  however,  the  distinguished  traveller  and  orientalist,  as 
early  as  1810  vififorously  attacked  this  opinion  in  the  first  volume 
of  the  Archives  for  Asiatic  Literature,  and  dated  his  conviction  that 
the  Pushto  is  an  Indo-Germanic  language.  In  1826,  when  he  pub- 
lished his  Tableaux  Historiques  de  V  Atie,  he  held  the  same  view.* 

In  1814,  Elphinstone,  in  his  '^  Account  of  the  Kingdom  of  Cabul" 
also  dissented  from  the  opinion  of  Sir  William  Jones,  and  stated 
positively  that  of  218  words  of  those  in  common  use  which  he  had 
examined,  not  one  had  "  the  smallest  appearance  of  being  deducible 
from  the  Hebrew  or  Chaldaic." 

In  1829,  Dom,  professor  of  Oriental  languages  at  the  University 
of  Charkow,  then  young,  but  already  distinguished  for  his  attain- 
ments in  Eastern  Literature,  in  his  translation  of  Neamet  Ullah, 
maintained  that  there  was  not  the  least  resemblance  between  Pushto 
and  Hebrew  or  Chaldee.  He  adduces  three  words  that  had  been 
referred  to  as  proving  a  connection  between  them : 

b|  father,  compared  with  the  Chaldee  st.  emph.  I^TIH 

cU-*^l  to  take,  with  the  Hebrew  HH 

-  T 

^J  the  side,  with  the  Hebrew     IfT 

He  simply  says  that  these  prove  nothing.  And  he  is  correct ;  but 
it  may  be  added  that  the  word  abd,  abba,  or  apd  means  *'  father"  in 
considerably  more  than  thirty  distinct  languages  (v.  Buschmann,  Ueber 
den  JVatwrlaut,  p.  16,  which  list  is  very  far  from  being  complete),  so 
that  such  a  word  would  have  to  be  entirely  excluded  from  any 
evidence ;  that  the  Infinitive  JU«i^|  (dkhistal)  is  deceptive,  the  root 
being  Jii^t  (akhal),  bearing  the  same  relation  to  the  Infinitive  that 
the  Persian  cU*^  does  to  its  Infinitive  ^^r^,  and  that  it  is  most  pro- 
bably connected  with  the  old  Persian  4:;J^T  "  to  draw  out,"  "  take 
away ;"  whilst  ^1  (arkh)  is  undoubtedly  the  Sanskrit  ^fT^  (was) 
'* breast;"  the  slight  shifting  of  the  signification  finds'  its  exact 
counterpart  in  the  Sanskrit  in^  "  the  side"  as  compared  with  the 
Fohsh  piers'  "  breast ;"  the  pronunciation  of  the  Polish  «'  is  precis^y 

*  ]>06S  Captain  Baverty  mean  any  pleaaantiy,  when,  in  his  Pushtoo  GFammar^ 
be  ^  hopes  the  Professor  will  change  his  opinion  now"  twenty-fire  years  after 
hie  death  f 
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that  of  the  Sanskrit  ic>  The  change  of  the  Sanskrit  9  into  ^  is 
exemplified  in  varioas  languages:  compare  the  French  tawm  with 
Spanish  jabone  (soap);  Hebrew  H^fT  (khix^)  and  IID  (sdg)  '^to 
encircle ;"  nDH  JcMkxIi)  and  HDD  (s&d)  "  to  look  ;"  Greek  oum^p  with 
Persinn^y^l  "  a  star ;"  Hindustani  ^^-**»  with  Persian  y^  "  socer  /*' 
Sanskrit  «vajp  with  Persian  v!>^  *'  sleep/'  etc. 

Taking  his  materials  solely  firom  Klaproth  and  Elphinstone,  Pott, 
than  whom,  with  all  his  audacity,  no  greater  etymologist  has  arisen, 
does  not  hesitate  a  moment  in  assigning  the  Pushto  its  place  as  one 
of  the  Indo-European  languages.  He  divides  the  latter  into  five 
families  in  his  Etymologisehe  Forsckungen  (1833),  and  places  the 
Persian  and  Pushto  together  into  the  second  family,  precisely  as  he 
puts  the  German  and  the  Dutch  together  in  the  fourth. 

In  1839,  Ewald  the  greatest  Hebraist  of  the  present  century,  gave 
a  careful  examination  of  what  materials  of  the  language  were  acces- 
sible to  him,  and,  of  course,  could  not  give  the  slightest  support  to 
the  opinion  that  Pushto  had  any  connection  with  a  Semitic  language. 

The  same  view  was  clearly  elucidated  by  Dorn  again,  in  the  trans- 
actions of  the  St.  Petersburgh  Academy  of  Sciences  at  various  times 
from  1840  to  1845.  In  his  Pushto  Chrestomathy  (St.  Petersburgh, 
1847),  he  designates  the  Pushto  as  a  branch  of  the  Indo-Persian 
languages. 

'^  The  Bible  of  Every  Land,"  a  work  published  by  Bagster  in 
1848,  which  exhibits  in  its  notices  great  accuracy  and  completeness 
of  information,  says  of  the  Pushto  language,  "  It  exhibits  none  of 
the  peculiarities  of  the  Semitic  dialects,  but,  on  the  contrary,  form^ 
an  important  link  in  the  great  Indo-European  languages." 

The  latest  edition  of  Brockhaus'  GonveraoHana-Lexikan  also  cor- 
rectly calls  the  language  a  sister  of  the  Persian. 

And  as  if  to  clinch  the  matter.  Max  Muller,  whose  authority  in 
such  things  is  simply  indisputable,  without  the  shadow  of  a  doubt 
ranges  the  Pushto  among  those  scions  of  the  Arian  stock  which 
struck  root  in  the  soil^of  Asia,  before  the  Arian  reached  the  shores 
of  Europe.     (Languages  of  the  Seat  of  War,  London,  1855.) 

To  these  we  may  add  minor  lights  to  show  at  least  the  genecal 
consent  of  intelligent  philologists,  such  as  Sehleicher  (Zur  Verglei- 
ohen  den  Sprachengeschichte^  Bonn,  1848,  p.  67,)  and  (Die  Sprachen 

2  u  2 
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Euzopas,  Bonn,  1850,  p.  130) ;  De  Vere  (Comparative  Philology, 
New  York,  1853,  p.  2d9)  ;  Bapp  (Grundrias  der  Giammatik,  Stutt- 
gart, 1855),  and  others. 

One  might  have  thought  the  truth  pretty  well  established  by  this 
time,  were  it  not  for  the  feline  vitality  of  error,  which  in  this  in* 
stance  was  aided  by  the  fact  that  the  pure  linguistic  question  had 
been  mixed  up  with  an  obscure  ethnological  problem,  which  some 
people  moreover  are  inclined  to  make  somewhat  of  a  religious  ques- 
tion. The  allusion  is  to  the  alleged  claim  of  the  Afjghans  to  be  con- 
sidered children  of  Israel.  It  is  not  intended  here  to  enter  upon 
this  matter.  The  question  now  is  simply  whether  the  Pushto  is  an 
Indo-European,  or  a  Semitic  language.  But  when  Ewald,  and  Doniy 
and  Pott,  and  Miiller  have  pronounced,  is  there  any  one  yet  who  can 
doubt  ?    It  is  mortifying  to  be  obliged  to  say  that  there  is. 

When  the  founder  of  the  Asiatic  Society  pronounced  his  opinion, 
perhaps  hastily,  and  certainly  on  an  imperfect  inspection  of  scanty 
and  perhaps  faulty  materials,  one  willingly  forgets  it. 

Indiffnar^  qwmdoque  bonus  dormUat  Somerus  ! 

But  people  must  necessarily  dig  up  old  bones,  Sir  Oeorge  Bote 
published  a  somewhat  wild  pamphlet  on  ^^  The  Kings  of  the  East," 
in  which  he  revives  the  opinion  of  Sir  William  Jones,  maintains  that 
the  Pushto  language  does  contain  Hebraic  elements,  and  blames  Dr. 
Wolff  for  not  finding  more  than  one  word  which  countenances  that 
view. 

Sir  George  Bose  claimed  neither  a  position  as  a  philologist,  nor  aa 
acquaintance  with  Pushto  ;  hence  his  assertions,  however  strenuously 
made,  might  be  allowed  to  rest  on  their  own  merits.  But  now  a 
profisssed  plulologer  enters  the  lists,  namely,  the  Bev,  Gharles  For*' 
ter,  one  of  the  six  preachers  of  the  Cathedral  of  Canterbury,  Bector 
of  Stisted,  Honorary  Member  of  the  Literary  Society,  author  of 
<<  Mahomedanism  Unveiled,"  and  of  *'  The  Historical  G^eography  of 
Arabia."  These  facts  are  taken  from  the  title  page  of  a  work  deag- 
nated  briefly  as  follows :  '*  The  one  primeval  language  traced  experi- 
mentally through  ancient  inscriptions  in  alphabetic  characters  of 
lost  powers  from  the  four  continents.  Including  the  voice  of  Israel 
from  the  rocks  of  Sinai :  and  the  vestiges  of  PatriarduJ  tradition 
from  the  monimients  of  Egypt,  Etruria,  and  Southern  Arabia."     In 


I860.]  la  the  Pushto  a  Senntie  Ltmguage  ?  827 

this  book,  88  is  well  known,  the  author  runs  a  violent  tilt  against 
men  like  Grotefend,  Beer,  Lassen,  Bawlinson,  St.  Martin,  and  upsets 
them  all  to  his  own  complete  satisfaction  and  the  reader's  infinite 
amusement.  The  third  volume  of  this  work  is  filled  up  by  '^  A  New 
Key  for  the  Recovery  of  the  Lost  Ten  Tribes,"  which  recovery,  we 
are  informed — and  the  information  is  at  least  new — ^is  ^  the  most 
interesting  problem  in  the  history  of  the  world."  It  is  in  this  that 
Dr.  Forster  reprints  Jones'  note  from  the  second  volume  of  the 
^'  Researches,"  and  reasserts  the  Semitic  origin  of  the  Pushto  lan- 
guage. In  proof  of  this  assertion  he  produces  three  words,  which 
are  to  establish  his  position. 

(1).  He  quotes  from  Wolff  "  "1W  (or)  light,  is  the  only  Hebrew  word 
I  found  in  the  Afghan  tongue." — On  this  it  may  be  observed  that 
gr  ji^\  m  Pushto  does  not  mean  ''  light,"  but  *'  fire,"  and  that  the 
word  is  plainly  connected  with  the  Arian  tongues.     In  the  language 
stiU  called  Zend  ''  fire"  is  dtar^  Persian  j^l  ;  the  connection  of  jj^ 
(or)  with  these  is  precisely  analogous  to  that  of  the 
Pushto  ^2^  (mor)  motl^er  with  Persian  j.>U,  Sanskrit  mdtar^ 
„       j^  (wror)  brother  with      „      jd\y,  Zend  brdiar. 
n       jy^  (lor)  dekle  with  „  Sanskrit  ddira.* 

„       j^  (nor)  other  with  „  Zend  (a)  ntar. 

It  may  be  observed  that  in  Irish  ur  is  "  fire,"  but  the  connection 
of  the  latter  is  more  likely  with  the  Latin  uro  which  of  course 
(uf'Hy  us-tum)  must  be  referred  to  the  root  ush;  and,  as  Pictet 
observes,  (Les  noms  celtiques  du  soleil),  la  ressemblance  avec  1' 
hebreu  or,  ur,  lumiere,  semble  done  puremenb  fortuite. 

(2).  Dr.  Forster  continues,  "I  have  no  Afghans  to  confer 
with  on  the  matter,  but  I  possess  Elphinstone's  Cabul ;  and 
wiU  undertake,  in  the  second  word  of  his  '^  Pushtoo  Yocabidary," 
to  find  a  second  Hebrew  word:  viz.  D'^Dlt^,  Samim^  with  thei 
article  prefixed,  D^DIS^H,  hesamitiy  'The  heavens,'  of  which  the 
Pushtoo,  ^  Asmatif  jEeaven,  is  clearly  only  a  dialectic  variation. 
I  notice  this  merely  as  a  specimen  of  Dr.  Wolff's  carelessness  and 
hastiness  of  examination." — This,  the  readers  of  the  Journal  need 
not  be  told,  would  prove  too  much,  and  hence  nothing ;  inasmuch 
ag  tt^^f  is  also  p\ure  Persian ;  amnan  also  occurs  in  Zend  and  the 

*  On  the  cbango  of  d  into  I  see  below. 
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cuneiform  inflcriptions  in  the  same  sense ;  and  the  Sanskrit  a^ma  is 
*^  a  cloud."  There  may  possihlj  be  a  general  connection  between 
this  thoroughly  Arian  word,  and  the  Semitic,  not  pecoliarlj  Hebrew, 
root  'Uw,  but  that  is  all. 

(3).  "  A  third  Hebrew  term  in  the  Pushtoo  language,  not  in  Mr. 
Elphinstone's  catalogue,  viz.  Tl^,  nahar^  a  river,  has  been  elsewhere 
noticed  in  the  Pushtoo  term  Ning-nehar^  the  nine  rivers." — ^Nor  will 
this  corroborate  Mr.  Forster's  position  materiallj.  Ning^nehar  (the 
name  of  a  locality  beyond  the  Peshawur  Frontier)  is  far  more  fire- 
quently  written  and  called  ^;A^  (ningrahar),  or  jU^  (ningahir), 
so  that  the  ndhar  necessary  for  the  proof  entirely  disappears.  Were 
there  a  naihar  in  the  word,  the  derivation  given  could  not  be  relied 
on,  as  it  is  given  by  Afghan  etymologists,  who  are  almost  as  wild 
as  Mr.  Forster  himself.  In  this  case  they  are  themselves  not  agreed  as 
to  the  derivation  ;  for  some  say  the  name  is  y^/^  (ntm-ndkar)  **  half- 
hungry,"  and  that  the  region  is  called  so  from  the  frequent  scarcity  of 
bread  there ;  others  say  the  name  is  really  jl^kS^j  (nekanhdr)  ''  the 
good  or  pure  streams  ;  anhdr  is  a  pure  Arabic  plural — ^the  Hebrew 
plural  would  be  quite  different.  And  lastly,  ^  is  not  a  Ptxshto  word 
at  aU,  is  known  only  in  the  book  language,  and  not  among  the  people ; 
and  even  if  the  latter  were  the  case,  it  would  prove  nothing ;  for  if 
a  connection  between  the  Hebrew  and  .the  Pushto  is  to  be  proved, 
all  such  words  must  be  excluded  from  the  evidence  as  are  common 
to  the  Arabic  and  Hebrew ;  for  everybody  is  aware  that  all  Ma- 
homedan  nations  use  Arabic  terms  very  largely,  whatever  their  lan« 
guage  be. 

If  such  sporadic  resemblances  as  the  Philo-Semitics  have  hitherto 
searched  for,  helped  the  matter  at  all,  one  might  be  ready  to  suggest 
to  them  to  compare  the  Hebrew  pil  (kheq)  with  the  Pushto  jxc 
(ghe/)*  "  embrace,"  which  is  pronounced  by  the  Khalil,  Momund,  and 

*  This  article  does  not  adopt,  in  its  spelling,  either  of  the  two  standard 
alphabets  that  have  been  proposed ;  the  reader  will  baTe  no  difficulty,  it  is  appre- 
hended, in  making  out  the  words.  The  rowels  have  the  continental  sounds,  as 
proposed  by  Sir  William  Jones :  the  consonants  their  general  English  Taloe ; 
kh=  ^iffh=  &  ;j  the  Pushto^  which  answers  most  completely  to  the  Poliah  t ; 
sh  =  the  Persian  |  which  in  the  tame  manner  is  pronounced  predady  like  th(» 
Polish  zfi'in"  ploMure*'  is  between  these  two  sounds)  >  9  =  Sanskrit  |(. 
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Tdsufzai  ^'  ^'^-^  ^^^  careful  investigation  will  at  once  prove  tbat 
<<  ghe;**'  is  the  proper  pronunciation,  and  that  it  has  the  same  paren- 
tage with  the  Persian  cA^^  >  ^  ^  ^^  inseparahle  particle,  common  to 
the  Sanskrit,  Zend,  Parsi,  and  Persian,  as  in  c>^  *y*^f  (•Uf  (xif 
yj^aAfi^  c'lijjf ,  etc.  etc.  The  final  |^,  in  Persian,  often  hecomes^  in 
Pushto,  as  ^j^  =^^ ;  cfe^  '=4y^  ;  *^®  substitution  of  the  vowel 
0  for  0  is  a  mere  dialectic  variation ;  the  Baniichls,  for  instance, 
constantly  say  mvr^  hir^  Ur,  kim^  for  moVy  kar,  lur,  hum,  etc. 

The  Pushto  ^j^  (loha)  "  play"  might  be  imagined  to  be  connected 
with  the  Hebrew  ^377  •  only  it  is  much  easier  and  far  more  correct 
to  derive  this  Pushto  word  directly  from  the  Arabic  'UjJ,  of  the 
same  signification,  by  the  analogy  of  scores  of  similar  instances,  the 
Afghans  pronouncing  o  generally  like  o, — an  incidental  proof  this  that 
their  own  original  speech  has  not  this  Semitic  guttural. 

Or  the  Semitic  advocates  might  be  told  that  da  is  used  in  Pushto 
to  form  the  Genitive,  whilst  H  (di)  or  "I  (de)  in  Chaldee  is  constantly 
used  to  form  a  relation  very  much  like  that  expressed  by  the  Geni- 
tive ;  and  it  is  not  unlikely  that  this  constant  recurrence  of  da  in 
both  Pushto  and  Chaldee  may  have  imposed  on  Sir  William  Jones. 
It  must  be  considered,  however,  that  da  also  forms  the  Genitive  in 
Panjabi,  but  as  a  postposition,  like  Jca  in  Hindustani;  it  is  more 
likely  that  the  Pushto  da  is  connected  with  the  Latin  de,  which 
again  reverts,  in  the  Bomanic  languages,  to  form  the  Genitive.  In 
Polish,  the  Latin  de  is  most  frequently  translated  by  od,  which  is 
beyond  a  doubt  the  Sanskrit  adlias  ;  whether  de  is  for  ade  =  adhas, 
as  Benfey  suggests,  is  another  question. 

D<£  also  is  the  demonstrative  pronoun  both  in  Pushto  and  Chaldee  ; 
only  it  is  so  in  Zend  also,  and  though  the  Afghans  would  like  to 
make  out  their  relationship  to  the  Israelites,  their  language  prefers 
to  be  considered  an  ancient  relict  of  Zend. 

But,  at  all  events,  sound  philologists  have  long  since  abandoned 
and  reprobated  the  plan  of  establishing  the  affinity  of  languages  on 
sporadic  resemblances  traced  in  their  vocabularies.  Organic  identity 
in  grammatical  structure,  added  to  a  large  community  in  certain 
household  words,  is  necessary  definitely  to  determine  such  questions. 

However,  the  learned  decypherer  of  the  pictured  rocks  seems  him- 
self not  quite  firmly  convinced  of  the  Hebrew  origin  of  Pushto,  as. 
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a  few  pages  on,  he  catches  at  a  statement  of  Ibn  Haokal's  that 
Pushto  is  a  Tatar  dialect  (he  says,  "  Tartar"),  and  makes  many  apo- 
logies on  behalf  of  the  Afghans  for  having  exchanged  Hebrew  for  a 
Tatar  dialect. 

In  return,  one  ought  to  be  reddy  to  make  every  allowance  for  Mr. 
Forster.  His  book  was  published  in  1854 ;  the  materials  for  becom- 
ing acquainted  with  Pushto  were  then  not  readily  accessible  to  an 
English  scholar,  who  probably  would  care  little  for  Russian  publica- 
tions though  they  be  in  the  English  language ;  it  is  not  likely  that 
he  had  seen  Captain  Yaughan's  '^  (Grammar  of  the  Pooshtoo  Lan- 
guage" which  was  published  in  Calcutta  in  the  same  year ;  and  Cap- 
tain Baverty's  Grammar  was  not  published  till  1856.  It  would 
be  impossible  now,  with  an  apparatus  like  that  contained  in  the  last 
mentioned  grammar,  with  its  copious  paradigms  and  examples,  what- 
ever be  the  value  of  the  system  or  the  rules, — it  would  be  impossible 
no^  to  fall  into  the  wretched  mistake  of  calling  an  Arian  language 
a  Semitic  one.  Alas,  for  human  hopes !  What  if  the  guide  himself 
should  lead  you  astray  P     Not  wilfully  perhaps,  but  blindly  ? 

Afber  devoting  ten  years  to  the  study  of  Urdu,  Persian,  Marathi, 
Guzerathi,  Arabic,  Pushto,  Sindi,  Punjabi  and  Multani  (see  the  Pre- 
face to  Capt.  Raverty's  "Grammar  of  the  Pukhto,"  p.  vi.),  and 
afber  writing  a  copious  Pushto  Grammar  with  all  the  grammatical 
terms  in  Arabic,  Capt.  Baverty  m  inclined  to  consider  the  Pushto  a 
Semitic  dialect  (see  the  Introduction  to  the  Grammar,  p.  36)^  Naj, 
he  is  more  than  inclined ;  he  produces  five  arguments  in  favour  of  the 
view : — 

(I).  The  vowels  and  consonants  used  in  Pushto  have  the  same 
powers  as  those  of  the  Arabic,  Hebrew  and  other  Semitic  dialects. 

(2).  Like  them  it  has  two  genders. 

(3).  In  common  with  the  Hebrew,  Arabic,  and  Persian,  it  has  the 
peculiar  separable  and  inseparable  pronouns. 

(4).  The  inflexions  of  the  "  Afghinian"  verbs  are  formed  accord- 
ing to  the  Arabic,  and  Hebrew  system,  with  two  original  tenses  only. 

(5).  In  many  respects  the  Pushto  syntax  agrees  with  that  of  the 
Hebrew. 

Before  examining  these  arguments,  it  may  be  worth  while  to 
inquire  what  could  have  led  Captain  Baverty  so  grievously  aatray 
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And  we  shall  find  the  cause  to  be  a  very  common  source  of  error, 
namely  a  pre-conoeived  theory.  Capt.  Baverty  seems  hastily  to  have 
taken  up  the  opinion  that  the  Afghans  are  children  of  Israel,  and  so 
all  goes  wrong. 

Let  the  reader  bear  in  mind  that  it  is  desired  to  keep  the  linguistic 
question  quite  unencumbered,  and  that  the  writer  of  this  notice  does 
not  intend  to  enter  upon  the  ethnol(^cal  question  in  this  place.  But 
it  is  difficult  to  pass  over  a  remarkable  phenomenon  in  the  Introduc- 
tion here  spoken  of.  In  p.  80,  Capt.  Baverty  somewhat  pertinently 
obserres  that  had  the  A%hans  "^  been  the  aborigines  of  the  country 
at  present  known  as  A%hanistan,  we  must  have  heard  something  of 
them  from  ancient  writers,  for  we  find  that  even  in  the  time  of 
Herodotus,  Daiius  had  sent  an  exploring  expedition  under  Scylax 
of  Garyanda  and  others  as  far  as  the  Indus."  He  then  goes  on  to 
cite  two  passages  from  some  English  translation  of,  Herodotus,  in 
both  of  which  the  Afghans  are  mentioned,  but  he  does  not  see  it. 
The  first  passage  states  that  Scylax  ''  set  out  from  the  city  of  Gas- 
patyms  and  the  country  of  Paktyica,  and  sailed  down  the  Indus." 
The  second  says,  "  there  are  other  Indians  bordering  on  the  city  of 
Caspatyrus  and  the  country  of  Paktyica,  settled  northwards  of  the 
other  Indians." 

Had  the  Afghans,  says  Capt.  Baverty,  been  then  in  these  regions, 
their  name  must  have  occurred  in  these  passages.  Granted ;  what 
name  P  Not  J^ghan^  for  that  is  a  modem  name,  given  them  by  the 
Persians,  not  acknowledged  by  themselves,  and  certainly  not  occur- 
ring before  the  time  of  Abu  Said,  who  ruled  in  Khorasan  during  the 
fifteenth  century.  Their  own  name  in  the  country  near  the  Indus, 
to  which  the  citations  refer,  is  Pakhtu  (n)  ;  how  would  a  Greek  have 
gpeUed  this  ?  Ilajcn;,  I  trow.  This  word,  in  the  plural  number,  the 
reader  will  find  in  Hit.  YII.  67,  where  the  different  nationalities  are 
enumerated  that  constituted  Xerxes'  army.  The  nducmcs  (Pakhtus) 
are  described  as  wearing  potteenty  and  carryizig  native  bows  and 
knives,  not  a  bad  description  of  Afghans  at  any  time ;  and  they  are 
dtdy  mentioned  after  the  Bactrians,  Parthians,  Khwarismians, 
Sogdians,  and  Gkmdarii  (Kandaharis  ?) — Even  the  peculiar  form  of 
the  name  Fahtuika  as  the  name,  of  their  nation  or  their  country  finds 
its  explanation  in  the  fact  that  the  Afghans  call  themselves  collec- 
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tively  Pakhlunkha.  Very  few  Aiative  names  suffer  so  little  on  the 
part  of  Englishmen,  as  these  names  have  suffered  at  the  hands  of 
the  Greeks.  Capt.  Baverty  says  that  the  country  referred  to  under 
the  name  of  Paktuika  is  Pukli ;  this  also  is  a  mistake,  for  the  Greeks 
ealled  the  latter,  which  moreover  is  not  near  any  navigahle  portion  of 
the  Indus,  plainly  and  correctly  IlevKcAa ;  the  name  occurs  a  number 
of  times  in  Arrian. 

As  for  Capt.  Kaverty's  arguments  in  favour  of  the  view  that 
Pushto  is  of  the  Semitic  family,  Argument  No.  5  says  that  in  many 
respects  the  Pushto  syntax  agrees  with  that  of  the  Hebrew.  This 
argument  would  be  valid,  if  the  grammarian  had  pointed  out  some 
peculiarities  in  the  syntax  of  the  one  language  which  agree  with 
peculiarities  in  that  of  the  other.  For  the  good  of  his  argument,  it 
must  be  regretted  that  he  has  not  done  so,  and  the  proposition  as  it 
stands  may  be  predicated  of  any  two  languages  whatsoever.  No.  2, 
also  proves  too  much;  for  French,  Spanish,  Italian,  Portuguese, 
Gaelic,  Danish,  Livonian,  etc.,  or,  what  is  more  to  the  point,  and 
might  have  led  a  candid  inquirer  into  the  right  track,  the  Indian 
languages,  such  as  Hindi  and  Panjabi,  have  also  but  two  genders. 

What  the  force  of  Arg^ument  No.  I  is,  that  ''the  vowels  and 
consonants  used  in  Pushto  have  the  same  powers  as  those  of  the 
Arabic,  Hebrew,  and  other  Semitic  dialects,"  is  difficult  to  telL  If 
the  author  has  reference  to  the  spoken  vowels  and  consonants,  that 
is  to  their  sounds,  it  is  sufficient  to  observe  that  of  articulate  sounds 
there  is  only  an  extremely  limited  number,  in  consequence  of  which 
the  great  bulk  of  the  vowels  and  consonants  of  all  languages  iire  the 
same.  He  cannot  mean  that  all  the  Pushto  sounds  are  found  in  the 
Semitic  languages,  for  he  has  just  laboured  for  some  pages  to  prove 
that  both  there  are  many  of  the  Arabic  sounds  which  are  not  found 
in  Pushto,  and  that  there  are  a  number  of  Pushto  sounds  not  to  be 
found  in  the  Semitic  languages,  though  his  statements  are  by  no 
means  complete,  or  correct  as  far  as  they  go.  If  he  refers  to  the 
toritten  character,  Semitic  scholars  will  be  surprised  to  hear  that  there 
are  letters  in  the  Syro- Arabian  languages  to  express  vowels  at  all. 
And  as  regards  the  consonants,  every  one  knows  that  when  Bayazid, 
or  whoever  may  have  better  claims  to  the  distinction,  wrote  Pushto 
first,  he  made  use  of  the  Arabic  character,  and  that  not  the  pu» 
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character,  but  as  lie  knew  it  from  Persian  writing,  with  the  addition 
of  all  the  three  pointed  letters,  and  that  even  then  he  had  to  modify 
half  a  score  of  letters  besides  to  express  all  the  Pushto  sounds,  in 
which  he  succeeded  only  partially.  He  would  have  reduced  his 
difficulties  very  materially,  had  he  used  the  Devanagari  alphabet,  in 
which  the  Sanskrit  and  Prakrit  languages  can  be  written  with 
^eatest  ease ;  and  that  Pushto  is  one  of  the  latter,  this  matter  of 
the  letters  alone  would  be  sufficient  to  establish. 

The  validity  of  Argument  No.  3, — "  in  common  with  the  Hebrew, 
Arabic  and  Persian,  it  has  the  peculiar  separable*  and  inseparable 
pionouns,  the  latter  being  invariably  attached  to  some  preceding 
word" — is  ^^rj  much  impaired  by  the  author's  adding  Persian  to 
the  other  two  languages.  Is  Persian  also  a  Semitic  language  ? 
.  It  is  not  at  all  necessary  to  be  acquainted  with  Pushto  to  suspect 
this  argument ;  for  to  compare  the  graceful  freedom  of  the  Persian 
inseparable  pronouns  ^ — ^  o — ,  ^ — with  the  rigid  compulsoriness 
of  those  of  the  Semitic  languages  is  the  same  as  to  say,  '*  There  is  a 
river  in  Macedon  ;  and  there  is  also  moreover  a  river  at  Monmouth." 
But  the  oddity  goes  much  further.  Any  one  acquainted  with  Pushto 
would  rack  his  brains  to  discover  what  the  author  could  mean ;  he 
would  probably  conclude  that  he  must  refer  to  combinations  like 
(hS^  corda  nobis,  which  might  seem  to  bear  some  similarity  to  J^, 
but  which  occur  so  excessively  rarely  that  not  only  could  they  not 
be  adduced  as  a  characteristic  of  the  language,  but  any  Grammarian 
wotdd  be  excused  for  not  noticing  them  at  all  in  his  grammar.  Nor 
does  Captain  Baverty.  What  he  means  by  the  inseparable  pronouns, 
are  the  common  terminations  of  the  verb  :  laudo,  — as,  — ^at,  — amus, 
— atis,  — ant.  These  terminations  Capt.  Raverty  calls  "  affixed  per- 
sonal pronouns."  The  comparative  philologist  will  probably  say,  so 
they  are.  True ;  only  Capt.  Raverty  has  no  inkling  of  the  truth; 
for  he  calls  them  zamdiri  mutasila,  which  are  quite  different  things. 

*  Wliat  part  of  speech  either  in  Fushto  or  Hebrew  or  Arabic  or  Persian  cotild 
possiblj  be  called  a  ''separable  pronoun,*'  is  quite  beyond  divining  skill.  It  is 
most  probable  that  the  grammarian  means  ^  separate"  pronouns ;  but  as  there  is 
nothing  peculiar  in  the  existence  of  separate  pronouns  in  any  language  or  number 
of  languages,  the  examination  of  the  argument  confines  itself  to  the  insepar- 
ables. 
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Thifi  grammatical  term  has  been  introduced  into  the  Pernan  Grnynmar 
ako  by  ignorant  native  compilers  in  India,  but  quite  improperly.  It 
18  a  pitj  that  Capt.  Baverty  has  thought  fit  to  encumber  his  other* 
wise  not  very  clear  or  correct  or  practical  grammar  with  the  inept 
terminology  of  Arabic  grammarians.  There  can  be  no  stronger 
proof  of  the  Arian  nature  of  the  Pushto  than  that  which  Capt.  B. 
calls  *'  affixed  personal  pronouns." 

Argument  No.  4,  states  that  the  inflexions  of  the  "  Afghanian'* 
▼erbs  are  formed  according  to  the  Arabic  and  Hebrew  system,  with 
two  original  tenses  only. 

Unless  it  be  admitted  that  such  a  statement  can  originate  only  in 
the  sheerest  ignorance  of  the  nature  of  the  Semitic  verb,  it  is  difficult 
to  disentangle  the  manifold  confusions  implied  in  it.    It  compares 
incommensurables ;  it  says  that  an  ounce  is  as  long  as  an  inch.    How 
utterly  alien  and  foreign  the  tenses  of  the  Semitic  verb  are  to 
6ocidental,  that  is  Arian,  modes  of  thought  and  expression,  becomes 
glaringly  apparent,  for  instance,  in  the  voluminous  investigations  of 
their  nature,  say,  in  the  Hebrew.    Hardly  two  grammars  of  the 
language  have  the  same  nomenclature  for  them.     With  some  they 
are  the  past  and  the  foture,  with  others  the  definite  and  indefinite, 
with  others  the  perfect  and  imperfect,  with  some  even  the  anterior 
and  posterior;  Donaldson   (Comparative  Grammar  of  the  Hebrew 
Language)  shrewdly  does  not  call  them  anything  but  Primaxy  and 
Secondary,  which  terms  have  reference  merely  to  their  form,  and  only 
ventures  to  say  that  the  former  expresses  single  or  transitory  acts* 
and  the  latter  represents  repeated  or  continuous  action.    A  perusal 
of  a  few  sentences  of  the  Hebrew  Bible  is  sufficient  to  convince  any 
one  that  the  mere  precession  of  the  particle  '*  and"  is  sufficient  to 
make  the  form  that  otherwise  expresses  the  future,  denote  past 
action,  and  vice  versft.     How  utterly  different  is  this  firom   the 
Grammar  of  the  Indo-European  languages.    Indeed,  the  manner  in 
which  time  is  expressed  in  the  Semitic  tongues,  cannot  be  understood, 
unless,  as  Nordheimer,  the  profoundest  of  Jewish  Glrammarians,  some- 
where observes,  We  occidentals  discard  the  notions  we  have  acquired 
as  to  the  proper  function  of  the  tenses.     This  is  not  the  place  to 
discuss  the  nature  of  the  Semitic  tenses,  but  it  is  distressing  to  see 
that  which  peculiarly  characterizes  the  modem  Arian  languages 
mistaken  £or  marks  of  identity  with  ancient  Semitic  peculiarities* 
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By  "  original  tens68,"  Captain  Raverty  means  those  that  are  not 
formed  with  the  aoxiliary  to  he.  If  we  consult  his  grammar  for 
further  light  on  this  subject,  we  shall  find  him  giving  page  after 
page,  not  two,  but  four  such  "  original  tenses."  He  calls  these, 
present,  aorist,  imperfect,  and  past.  On  further  examination,  we  shall 
find  that  what  he  calls  the  aorist,  is  no  tense  at  all,  as  is  proved  by 
the  very  quotations  that  he  constantly  gives,  but  is  the  subjunctive 
mood.  Then  we  are  struck  by  the  fact  that  the  past  of  regxdar  verbs 
differs  from  the  imperfect  only  by  an  augment.  We  have  then  the 
clue  to  the  grammarian's  statement.  His  two  ''  original"  tenses  are 
the  present  and  the  past  imperfect  tenses  which  the  Semitic  Ian* 
guages  have  not  at  all.  But  a  candid  compariaon  would  at  once 
have  shown  that  those  langpiages  which  have  these  only  as  simple 
tenses,  such  as  Parsi,  Persian,  Bussian,  Polish,  Swedish,  Danish, 
German,  English,  and  others,  are  all  Arian  langui^^. 

Compare  these  two  tenses  in  Pushto :  taa^-am,  traA-aZopm,  (s=Latin 

eaedo,  eaedebar,)  with  the  corresponding  ones  in  Polish,  for  instance : 

yr-om,  gr^lem.    They  differ  in  meaning  in  this,  that  the  past  tense  of 

the  Polish  is  active,  and  that  of  the  Pushto  has  a  passive  sense.  How 

thoroughly  the  latter  is  characteristic  of  the  Sanskrit  and  many  other 

Indian  languages,  few  readers  of  the  Journal  will  need  to  have  pointed 

out  to  them.     It  is  curious  that  the  European  languages,  even  the 

ancient  ones,  seem  to  have  lost  this  preference  of  the  passive  construction 

in  the  past  tenses  to  the  active,  though  it  may  still  very  distinctly  be 

tnteed,  in  Latin,  in  the  &voarii»  gerundive  constmction,  in  the  fonn 

in  which  the  ablative  absolute  most  frequently  appears,  and  in  the 

peculiar  conception  that  must  exist  in  the  mind  of  the  speaker  or 

writer  who  can  form  a  passive  voice  of  verbs  like  "  to  go"  and 

**  to  come." 

Such  astonishing  confusion  having  been  introduced  into  what  is 
really  a  very  simple  question,  it  is  worth  while  to  inquire  what  are 
the  essential  features  that  distinguish  the  Semitic  from  the  Arian 
stock  of  languages.  Contradiction  need  not  be  feared,  if  they  are 
stated  to  be  the  following : — 

1.  The  Semitic  languages,  in  historical  times,  consist  of  triliteral 
and  hence  polysyllabic  roots,  the  three  letters  being  all  consonants. 

2.  The  roots  express  the  ideae^  whilst  relatione  are  denoted  by  an 
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internal  modification  of  these  roots,  effected  by  vowels,  aided  by 
certain  letters  termed  servile. 

3.  Such  modification  alone  produces  from  the  simple  root  the 
differences  between  verb  and  noun,  adjective  and  substantive,  gender, 
number,  and  tense. 

4.  In  addition  to  the  distinctions  of  gender  known  in  the  Arian 
languages,  the  Semitic  languages  also  distinguish  gender  in  the 
pronoun  of  the  second  person^  and  in  the  second  and  third  person  of 
the  verb. 

. '  5.     Tense-formation  is  imdeveloped. 

6.    Composition,  with  immaterial  exceptions,  is  unknown. 

These  features  will  in  vain  be  searched  for  in  the  Pushto  language. 

Pushto  will  attract  few  students  by  its  literature ;  excepting  those 
who  pay  attention  to  it  for  practical  purposes,  it  is  of  interest  only 
to  comparative  philology  and  its  cultivators  ^  and  to  them,  it  would 
.be  interesting  mainly  on  account  of  its  antique  look.  There  is  no 
doubt  that  it  has  preserved  many  forms,  either  altogether,  or  in 
more  original  shapes  than  are  to  be  found  in  most  of  the  other  Arian 
languages  ;  that  is,  in  its  vocabulary,  not  in  its  grammar,  which  is 
on  a  par  with  most  of  the  descendants  of  Prakrit. 

What  grieves  and  perplexes  etymologists  so  often,  is  the  existence 
of  orphans  in  the  various  branches  of  the  great  Arian  family,  stray 
little  things  that  have  lost  all  love  and  likeness  to  their  reputed 
parents,  or  whose  parents  have  been  so  long  dead  that  nobody  can 
remember  who  they  were.  The  entrance  upon  a  comparatively  new 
field  sometimes  discovers  twin-brothers  of  such  orphans,  which  dis- 
covery relieves  the  anomaly  at  least  in  some  measure.  Let  a  few 
.examples  from  the  Pushto  suffice. 

The  Greek  rapydvrj  is  a  rope-hasket,  a  net-work  made  of  rope, 
vXeyfia  n  ck  crxoiviov,  says  Suidas.  Benfey  (Griech.  Wurzel  Worter- 
buch,  I.  p.  670)  is  quite  perplexed  as  to  its  derivation,  and  Semitic 
roots  which  have  been  compared  by  some  are  of  little  advantage. 
The  Pushto  has  (;/p  (tragan),  Panjabi  tangar  for  those  rope-baakets 
the  Afghans  so  universally  use  to  carry  their  loads  and  burdenti  in. 
It  is^  not  a  little  interesting  that  the  Apostle  Paul  uses  this  word 
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(2  Cor.  xi.  35*)  in  describing  His  escape  from.  Damascus,  whilst  it  is 
a  well  known  practice  among  the  Afghan  thieves  to  use  this  very 
means  for  letting  their  accomplices  down  walls  and  windows.  ' 

.  The  Latin  tiissM  (cough)  has  as  yet  not  been  traced ;  Pott  sug- 
gests, though  but  timidly,  that  it  might  be  connected  with  tundo  ; 
the  Pushto  for  "  cough"  is  twihe.  The  Greek  eu&o,  "  I  sleep,"  "  lie 
down"  appears  to  be  as  yet  without  an  authentic  genealogy ;  the 
Pushto  9.>^t  {udlo)  is  '*  asleep,  lying  down ;"  avXiy,  the  couit-yard,. 
cattle-yard,  etc.  is  a  difficult  word  ;  the  Pushto  <«^  (ghole)  precisely 
answers  it.  Pushto.  fsj^^  (kanfe)  *'a  stone"  is  difficult  to  affiliate 
either  in  the  Sanskrit  or  Persian,  but  it  seems  to  have  two  equally 
lonely  brothers  in  the  Gaelic  cam  "  a  cairn,"  and  the  Greek  Kpavao^ 
«  stony." 

:  The  English  ant  and  the  Persian  mo^*^^,  of  the  same  signification^ 
seem  wide  apart,  yet  by  the  aid  of  the  Pushto  we  are  able  to  point 
out  a  very  probable  connection  between  them  ;  ant  is  for  amt,  con* 
tracted  from  emmety  from  the  Gothic  amaiiS  according  to  Grimm ; 
from  this  the  German  a-meise;^  the  Pushto  is  *^a^  (fneje),  also 
pronounced  mege,  which  connects  with  the  second  syllable  of  the  Greek 
l/atpfiTiK — ^whose  first  syllable  agrees  not  only  with  the  Persian  mor,. 
but  with  thirteen  other  languages  (cited  by  Grimm  in  the  Deut; 
Worterbuch)  whose  word  for  ant  is  similar  to  Tnor  or  fivp ;  from  which 
the  conclusion  may  be  drawn  that  the  Greek  is  nearest  the  original 
word  whatever  that  was,  and  that  the  descendants  have  divided  the 
inheritance,  some  taking  the  first,  others  taking  the  second  syllable^ 
Such  a  ^division  of  inheritance  is  by  no  means  unexampled ;  for 
instance  the  German  ente  (Lat.  anat)  and  the  English  drakes  meet  m 
the  Old  High  German  anetrekho ;  the  Irish  gall  (swan)  and  the 
Slavic  lahud  (of  the  same  signification),  philologists  find  united  in< 
the  Sanskrit  jdlapddy  though  neither  of  these  cases  is  quite  parallel 
to  that  of  /ivpfjLr)K, 

The  Greek  w6v  and  the  English  egg-^&re,  as  is  well  known,  closely 
related  :  (oov,  Latin  ovum,  Irish  ugh,  Saxon  oeg,  English  egg  ;  the  change 
of  V  into  g  is  one  of  such  frequent  occurrence  as  hardly  to  need  an 

*  It  appears  there  in  tlie  dialectic  yariatidn  aofiydni ;  tlie  change  of  r  into  <r 
being  like  Ionic  Avrttros  for  Dcfric  Svtjroj,  <rrf.  <r^,  trrififpov  for  Doric  r/r,  t/,  Tfffitpov, 
yawria  =  Attic  yavrioj  etc. 
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exemplification ;  but  coii^>are  Sanskrit  tfka  with  the  Persian  sS^ 
(wolf)  ;  Latin  vetpa  (wasp)  with  the  French  gue^^ ;  Persian  ^ 
(garm)  with  German  warm ;  vetper  =  Welsh  gasper ;  and  all  the 
Spanish  names  beg^inning  with  guada  from  the  Arabic  i^^lj  ^'  a  river." 
— But  it  is  curious  that  both  the  Greek  and  the  English  yariations 
of  the  same  word  should  have  their  representatiTes  in  Pushto :  the 
Northern  dialect  has  hagge^  the  Southern  oe.  So,  in  the  same  manner 
as  the  Qerman  weide  is  to  the  English  tnUow,  so  is  the  Persian  <^ 
to  Pushto  *Jj  (wula).  The  Pushto  is  extremely  fond  of  ^hanging 
d  into  /.  In  the  European  languages  this  change  of  the  dental  into 
I  is  not  common,  if  the  Spanish  perhaps  be  excepted,  which  gets,  for 
instance,  the  MadriUenos  from  Madrid^  and  evidently  manufactozed 
the  name  Isabel  from  EUizdbethy  not  unlikely  mistaking  the  initial 
JSl  for  an  article.  The  Latin  shews  a  few  words  with  that  tendency ; 
the  connection  between  the  English  tear  and  the  Latin  laergma  would 
be  difficult  to  demonstrate  but  for  the  Gothic  tagrs  =  Greek  haxffo 
(SoKfiv-fia) ;  the  connection  between  lingua  and  tongue  can  only  be 
through  an  intermediate  dingua  which  is  an  antique  Latin  form.  'So 
the  Sanskrit  madhu  remains  in  Greek  fUA;,  German  meth,  English 
mead^  Polish  midd  etc. ;  but  in  Latin  it  is  mel.  In  the  same  way 
the  Sanskrit  devri  (husband's  brother)  retains  the  d  sound  in  Ghreek, 
Lithuanian,  Livonian,  Slavonic,  Servian,  Armenian,  and  Saxon,  but 
the  Latin  has  lemr^  and  the  Pushto  also  lewir  {j^)  ;  the  nearest  Per- 
sian wor4  seems  to  be  I<3l4>  which  is  used  for  a  brother  in  a  wide  sense. 
(Comp.  Bopp.  Vergl.  Gramm.  17). 

This  change  of  the  dental  into  /  is  so  much  the  more  reiftarkable 
as  the  Zend  has  no  I ;  and  it  may  serve  to  show  the  affinities  of  the 
Pushto,  to  those  who  have  no  inclination  to  study  the  language,  to 
give  a  few  instances  of  this  preference  of  I  over  d  or  t, 

Hindustani  (j».>  Pushto    ^jJ    (las)  ten. 


Persian  o^o 

» 

^J.i^  Qis)  hand. 

*^!>:J^ 

79 

^Jj-^  (lewane)  mad. 

»         J^ 

l> 

j^  (pUr)  father. 

„     r'^ 

W 

^  (Mm)  net. 

7f               ^^^ 

99      . 

ZaJ  (lida)  seen. 

n          iO^^ 

» 

^JJ  (laman)  skirt. 

p^^ 

V 

^ji  (laram)  I  have. 

ISO).] 
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Pen.    <Mm      Po&hk).      |>4^  (spelatae)  md^  tnetathesis  vb- 

iiivoidable  aAtf  th«  chiftingew 
^        6y^  „        Jy^  (kbol)  h^me^i 

»        •*^Ji  »        4^^^  (welane)  mint. 

tt  has  already  been  Intimated  that  the  affinities  of  tke  kaguage 
to  the  Zend  ar^  gteltJb  ;  the  only  two  kngultg^  that  may  be  thought 
able  to  dispute  this  claim,  would  bd  the  Sanskrit  on  the  one  hand, 
and  the  Fenian  oki  thie  other.  An  examination  of  the  numerals  and 
a  few  other  words  may  help  to  dear  up  this  takatter  and  p«t  the 
reader  in  a  position  to  judge  for  himself. 


Sans,  eka         Pen.  \J^  Zend  a^va 

Pushto  ji  (yau) — 

1. 

» 

dvi 

99 

J*     » 

dva 

79 

X|.>  (dwa) — 

2. 

79 

tri 

»9 

^*            99 

thri 

79 

iSj^  (dre)— . 

8. 

79 

ohator 

99 

A^    w 

chathkru 

99 

ji^  (tsalor)*— 

4. 

9» 

panchan 

» 

U-^        99 

panchan 

If 

^  (pindaa)— 

6. 

W 

shash 

»9 

csvas 

99 

^xA  (8hpa7)t 

6. 

» 

saptan 

>9 

««#ww       99 

haptan 

99 

«>  (uwa)J— * 

7. 

» 

ashtan 

>» 

-*■"             99 

astan 

9t 

«3|  (ata)— 

8. 

» 

navan 

99 

*i         „ 

navan 

99 

*i(n6) 

9. 

W 

dafan 

99 

»i        ,, 

da^an 

9f 

^  (las)- 

10. 

» 

ekidai^ 

99 

*^k  „ 

aeyfetnda^a 

91 

U^-^  (ydlas)— * 

11. 

» 

dvdda^a 

9i 

»j3I>>» 

dvada^a 

9f 

^_^j.>  (ddlas) — 

12. 

99 

trayoda9a 

>* 

».4>*-« 

thrida9a 

99 

U^jkc^  (dyarlas)- 

-18. 

99 

chaturda9a ,, 

*^M- » 

chathruda9a 

kJ^JJ^  (ts  warlas)  - 

-14. 

99 

vin9ati 

i 

"•*  "x;  99 

Yi^aiti 

99 

dU  (8hil)§— 

20, 

*  The  change  of  the  dental  into  I  as  aboye ;  the  change  of  ok  into  U  is  oha- 
nMsteristic  of  the  language ;  it  is  realij  only  a  change  of  sh  into  #• 

t  The  change  of  v  into  p  is  exemplified  in  words  like  Sansksit  a9va  =  Zend 
aspa ;    Sanskrit    sventa  «b  Zend   spenta  ;     Sanskrit  Tartaka  =  Greek  iripBi-K ; 
though  the  opposite  chfinge  also  occurs,  e.  g.  Latin  sapere  =  French,  savoir ;  Latin 
intrepido  =  Spanish  atrovido  \    Latin    lupa  =  Spanish  lova :    Latin  porta  =3^ 
ttosaian  torota ;  Latin  cape^  =  French  chdrre,  etc. 

%  Thia  change  loob  MVei^  but  it  his  been  fully  t-ccognlted  by  JPott  (Quinata 
nnd  Vigfteimale  SSfthhuethode^  p.  270) ;  it  rtfaUy  implies  iiothiiig  more  than  the 
ohatige  of  p  into  o  ot  io,  just  noticed,  hfiet  dropping  t ;  examples  of  the  latter 
ar«  the  seoond  pei%on  plural  of  the  Yerb  in  Spanish  As  compared  with  th«  Latiti 
teneia  for  tenetis,  erais  for  eratis ;  Sk.  patni  =  Pol.  ptoi,  etc. 

§  Thia  loses  the  first  syllable  (hOt  drops  the  last  vowel,  and  changes  the  dental 

2  T 
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Sans,  trinjat   Pera.  ^  Zend  thri9«ts  Piishto  J^a  (dereh)*—   80. 
V  x_/_^ — ^     .1,.  chathvare9ata  *^-f^^  (tsalwetAt)  40. 


„    panchfi9at 

panch^ta 

—                     1     "■^                   N                                              * 

<jy«*i  (pandzoe) — 50. 

„    Bhashti 

...■■■  A 

csva^ 

II 

A****  (ihpeto)—    60. 

y,    Baptati 

„      ^^^    „ 

baptditi 

n 

Ii,|  (awyA)—          70. 

„    a^iti 

a^taiti 

II 

lft>l  (atiy<)—          80. 

„    navati 

H     •i^      w 

navaiti 

n 

«X>*  (nwO—           W. 

w    9»to 

99        *^**           W 

9ata 

n 

Jm  (8al)t—          lOOl 

ff    ^a» 

^  <UMtor«X«  spi 

» 

^  (bP»)  dog. 

^    aham 

n     e>^      M 

azem 

M 

IJ  (z6)  I. 

„    tdr& 

„      XjUm   „ 

st^ 

n 

iSjy^  (store)  star. 

Prakrit  se 

w     ^^t^      w 

U 

fi 

^^  (ye)  bim. 

SanB.  ^oBbka 

w      *-^          f  > 

busbka 

n 

^j  (wucb)  dry. 

n     «▼»? 

qaf 

fi 

4,*^  (khoh)  sleep. 

„    syasA 

,,  ^!^». 

qaoba 

II 
ft 

^,>ij^  (^^ainde)  us- 
j^  (kbor)  sister,  [ters. 

„    khan 

»    e/     » 

kaa 

n 

Air  (kana)  dig.    . 

^    sam 

»     (•*        w 

bam 

w 

^  (bum)  also. 

„    sarva 

w    J*       w 

baurra 

n 

Vl^  (wilfa)  alL     ' 

„    dMv 

w    >*         n 

da 

II 

j<)  (dau)  run. 

„    hrid-aya 

„     JiOTClj^ 

zere-dhaja 

Zj)  (zfo)  beart. 

„    hir-anya 

ff    JJ          n 

zara 

' »» 

jt)  (zar)  gold* 

n     Jfr-»» 

t>    i)          n 

zar 

II 

VJJ  (zor)  old. 

■ 

^    bant 

n     ^JJ       n 

zairita 

II 

yj  (zyar)  yellow. 

^    hima 

n     fJ        yf 

zima 

II 

*^  (zbima)  winter. 

Ved.  jma 

if     i:^J    n 

zema  (buz- 

^i^j  (zmaka)  earth. 

varesb 

p^s) 

into  { M  usual ;  but  in  tbe  compound  numbers,  21,  22^  eto»  another  Ibrm  maoh 
eloser  to  the  Zend  appears :  Cmmj^^  t^^^  jJ  eto, 

•  In  the  Zend,  it  is  eridently  the  ^ata  which  expresses  the  tens]  of  this  Un 
J^oshto  retains  the  first  letter  alone  s  in  the  following  number,  40^  it  ciutHls  tha 
2end  much  less ;  indeed  it  loses  only  the  unessential  termination,  and  ihe  sinaki 
letter  r  which  is  lost  by  being  crowded  out.  It  has  already  become  plain  to  ths 
feader,  that  it  is  long  and  weighty  vowels  only  that  sarn?e  in  the  modam  bap 
goages  s  the  short  ones  are  soon  lost  by  attrition. 

f  The  d<mtal  into  k 
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PsTsr 
vah 
upari 
pa9u 
pri 
jihvi 
sthorin 
kshapd 
mr 


99 

n 

99 
99 

99 
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19 


» 


99 
99 
99 
99 
99 
99 
99 
99 
M 
99 

99 
99 
99 
99 

99 

>9 


pajra 

madh]ra 

priflhtha 


99 
99 
99 

99 
99 

99 
99 

99 

99 


99 

99 

99 

99 

99 


99 


99 


99 
99 
99 
99 
99 


j»   Panii,  awar 
y,    aaL*  {j^  )  Zend  paaliu 

^Ji^ji  „    pereta 
ttJ^)      „    hizva 
staora 
esap 
mar 
«U   (•  mah  I.  C.)  „ 

uXa«  Zend  maidhya  „ 

^j^     „    parasta 

viir 

▼ana  (forest)  ((^  in  (£HJ^)vana  (tree) 

nedifltba  ,,    ctji      „    nazdista  „ 
(nearest) 

hasta       „    %s^m^  ^    za^ta 

j«  „    \j        n    zan 

!»oh       „  yi       „    pac 


▼™^  99        CA)^       » 


99 
•9 


91 
99 

99 


(^uch, 

to  shine) 

farad 
(autumn) 

ap 


99 


99 


„    9ukhra     ^ 
and  jy^     (Parsi^^A^) 
<^     ^    ^areta 


**»li  (biUa)  cany. 
^  (par)  over. 

A^  (psa)  sheep  and  goats.* 
JJojj^  (pfroda)  bought. 
A?  t  (zhaba)  tongue, 
(star)  steer, 
(shpa)  night. 
jM  (mar)  dead. 
^i^M  (my^hta)  month ' 
i^jji  (pore)  beyond)  far. 
^iXk/o  (myandz)  midst. 
j^jj  (wrusto)  back. 
J^j  (waivedal)  to  rain. 
^j  (wana)  tree. 
^S^y  (nazhde)  near. 

(j.]l  (\&b)  hand. 

Jjyy  (zo-wul)  to  be  bom. 

Z  -H  (po^*^  cooked.. 
}y»  (sor)  red. 


99 
99 


wf 


99 
99 
99 
99 
99 


vid 
chhuri-k& 


99 
99 
99 

9f 

99 


99 


99 


99 


ap 

qar 

spar  (r6.  „ 
pandre) 

zdaf 

8uwr& 


99 
99 


tar(e.g.tiras=^ran«)  taro| 
giri  „     gairi 

parama  (primus)  „     firathemo  „ 


99 
99 


jy*  (sof)  cold. 

*jjl  (oba)  water. 
j^  (khox)  ate. 
(jyA*»  (spare)  open. 

8^3  (zda)  knowing. 

'iP  (tura)  sword. 
^  (ter)  passing. 
^  (ghsi)  mountain. 

^^j^  (wrum-be)§  first. 


*  I.  C.  for  Oaneiform  Inscriptions, 
t  tn  Ahura-ma-sda  (Ormusd)  =  Lord  Multisoient. 
{  liasBeDy  Anthologia  Sanskritica,  p.  186. 

S  6  is  an  iDorgaoio  addition,  of  frecjaent  ooeurrenoe  in  most  langnnges  after  m, 
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The  following  idao  are  subndUed  to  the  inspection  of  the  learned 
reader,  though  I  luvre  not  met  with  their  Zend  equivalents ;  literary 
material  is  not  abundant  on  the  Afghan  frontier. 
Sans,  pdrven  (-dyne)     Pers.  «i,J        Pushto  eij^  (pardn)  yesterday. 


n 

n 
n 
w 

n 

n 

n 
n 
n 
fj 
w 

n 
» 
n 

n 
n 


sv&du 

sveda 

hanu 

khalvftta 

ke9a  (hair) 

laghu  {ligh1)i 

dah 

loma94 

eharman 

makshi-kft 

mtiaha 

krid,  kru9 

ve 

sevanf 

bhrd 

vrihi 

vilra 

gri 

pA 

pay-as. 
tdr 
chhid 
oh(v-BA 


9» 


S(bald) 


V 
V 


(Mwa;*)  sweet. 

ufj^  (khvale)^  sweat. 

^JJ  (zane)  chin. 

ZjiS  (kalawa)  shave. 

is^  (kausai)  ringlets. 
',',  ^ii^  (or  J^)   ^  (Iv  or  lag)  little. 
9>    cA>'>  n      Lh^  (Iwash)  milk  thou. 

8a>^  (lombara)  fox. 

%ir'^  (tsarman)  hide. 


91 
99 


n 


o~C- 


{iS^  (m^l^)  midge 
g-o  (m*ch)  fly 


91 


99  ^ir*t 


9> 


99 


99 
99 


99 
99 
99 
99 
99 
99 

99 
99 

n 

99 
99 
99 


^^^  (muohai)  bee. 
Zf^  (ma/a)  mouse. 
\jj  (zhara)  ery. 
$j  (wa)  weave. 
is^XJ*  (stan)  needle^ 
^JD^  (wrudza)  brow. 
i/f^J^  (wrije).t  rice. 
j\j  (w&r)  Fr.  fois. 
(Sj^  (j^y^rO  l^c  swallows. 
Jji^  (po-wul)  to  feed, 
^^  (pay)  milk. 
^  (ter)  swift. 
<>^».  (chaud)  split. 
LSj^^  (tsfre)  torn. 


AS  dmmb^  ikumb^  for  Oeraisa  dmnm^  daums  or  c^mirtf^  Aois^,  kumikn  for 
tfamera,  knfnero,fame  (s). 

•  J)  into  ;. 

t  Vullen*  derivation  from  C^  CiL^*•  **  Uins  feriens"  doo«  seem  to  be  mirfd* 
loos  nonaense,  when  the  Latin  ««o,  GIc.  aw  (ia  Kotrffiv)  and  the  Sanskrit  root  Wv 
(Westergaard,  Radd.  Ling.  Sans.  p.  261)  ar&  coosidered. 

X  Lassen  conjectured  that  the  old  Fersina  ought  to  ksTS  boen  hM:  thft 
Pasiito  secuu  tu  udtl,  wucU  i'oroe  to.  hia  inference. 


n 
n 

79 


99 
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Sans,  kahur  Pushto  ^^  (Hraya)  shear. 

M    stana  (breast)  (compare  ^  p.  9)  }>      \^J^  (sttbue)  throat. 
„    wa  M      tJE/^  (warai)  wool. 

lap  (say)  „      ?P  G^  ro*d. 

lap,  (Benfey,  GhriecluBches^Wurzel-      9^  (lamba)  flame, 
lexicon,  II.  p.  127). 

masyidh^  Pushto  is^\y^  (mashw&nre)  inkstand 

mil  (societatem  uure)        „      JL«  (mal)  companion. 

madana  „       ^H*  (mfna)*  love.  \vtTeoT, 

bhrf  jy      tji^    (wyara)    fear;     of.    Lat. 

yish  y,      i>^t>  (wesh)  division. 

-Wb}  y,      Ui)  (weni)  speech. 

The  foregoing  list  the  reader  will  observe  consists  only  of  words 
whose  identity  with  their  equivalents  in  the  sister  languages  may  be 
recognised  at  a  glance ;  if  it  were  extended  so  as  to  include  such  as 
can  fairly  be  proved,  by  the  recognised  rules  for  the  shifting  of 
consonants  (LautoerMchielmngsgeBetze)^  to  be  unmistakably  Arian,  by 
far  the  g^reater  portion  of  the  entire  vocabulaiy  would  have  to  be 
transcribed. 

A  cursory  inspection  of  this  list  will  convince  the  reader  that  it 
confirms  the  truth  d  the  philological  maxim  that  comparatively  rude 
dialects  preserve  old  forms  better  than  their  more  polished  r^tives ; 
hence  for  the  etymological  investigation  of  the  Persian  an  acquaint- 
ance with  Pushto  would  be  more  than  merely  useful.  Vuller's 
Iiexicon  would  have  been  far  more  satisfactory,  or  rather  far  less 
unsatisfactory,  if  the  author  bad  availed  himself,  for  the  etymological 
portion  of  his  work,  of  the  connecting  links  the  Pushto  offers.  The 
length  to  which  this  paper  has  already  grown,  will  admit  of  but  an 
instance  or  two  of  such  links  as  one  may  expect  to  find. 


*  Conpart  the  Qerman  mtiNM.  Tho  connection  with  the  German  will  roost 
probably  be  doubted,  at  teaat  by  Germans,  as  it  is  the  fashion  to  oonneot  nUnne 
with  the  tery  opposite  of  the  root  of  madana^  which  is  mad.  It  is  possible  that 
the  Pushto  miiki  is  allied  to  Venm^  and  the  Sanskrit  root  van  ;  the  change  of  « 
into  m  is  quite  common  in  Pushto :  nwar  (Zend  hrar)  ia  pronounced  nmar ; 
newoH  (Latin  nupos),  nmasai ;  Persian  j\j^  =s  Pushto  ^Ui>  (nmanz),  etc. 
analogous  to  the  Latin  mare  for  Sanskrit  ndrL 
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Unddfi^ikj^f  *^silk*'  Vullen  is  mate,  as  alas  he  is  inmost  plaees 
where  one  would  look  for  information.  In  Piishto  ii^jj  (wreth^) 
is  '^  to  spin,"  which  at  least  shows  that  the  a  in  abre^ham  is  prosthetic, 
for  euphony,  and  that  the  original  meaning  of  the  Persian  word  is 
**  that  which  b  span"  bj  the  silkworm.  But  at  the  same  time  a 
conjecture  may  be  ventured  as  to  the  Oreek  <Spaxi^  **  spider*^  which 
may  reasonably  be  supposed  to  be  connected  with  a  word  for  *^  spin- 
ning," like  its  equivalent  in  so  many  languages ;  the  change  of  9  into 
a  Towel  before  r  is  quite  common,  e.  g.  Sanskrit  vrih  =  Ghreek 
6px'ii^ ;  Pushto  (j^j  (wrbushe)  =i.  Greek  opojSos  (German  a^bse). 
Prof.  Max  Muller  in  another  conjecture  on  the  same  word  (Zeitschrift 
for  Yergleichende  Sprachforschung,  4,  368),  makes  a  su^estion  most 
worthy  of  consideration.  He  observes  that  a  specific  term  in  course 
of  time  often  passes  over  into  a  general  appUcation,  and  that  a  word, 
Cor  instance,  denoting  originaUy  some  peculiar  kind  of  ^making'' 
adopts  the  sense  of  "  making"  generaUy ;  he  instances  rixytf  (art) 
60m  Sans,  tvakih  (to  work  in  timber)  ;  and  Latin  ors  (art)  from  ar-^ 
(I  plough)  ;  and  he  goes  on  to  say  that  the  Sanskrit  ra^  (to  make) 
may  originally  have  meant  *^  to  weave."  This  I  would  modify  so 
far  as  to  say  that  if  a  root  for  ipax-nf  must  be  sought  for  in  Sanskrit, 
it  may  berro;  "  to  make,"*  which  may  originally  have  signified  "  to 
spin ;"  and  support  the  conjecture  not  only  by  the  Persian  ftmj^ 
(which  would  then  be  the  original  form  of  both  f»^  and  ^«^*^U 
both  forms  being  due  to  the  same  principle  of  dislike  to  a  douUe 
•onsonant  at  the  beginning  of  a  word),  and  the  Pushto  JAi;t9 
(ufre9h-^l),'f  but  also  by  the  Greek  irpoy — (do)  and  the  Polish  jprooa 
(work),  both  of  them  etymological  cruess  and  nueea ;  and  would 
venture  to  add  even  the  English  work  and  German  toork. 

Taking  the  Persian  word  j^  *'  hunting"  by  itself,  it  would  seem 
rash  to  connect  it  with  ^^^uSX*  "  to  break,"  which  has  for  its  Imper- 
ative i:^ ;  yet  this  seems  to  be  the  connection  on  the  analogy  of 
the  Pushto  ^JU  (m6te)  " hunting"  especially  that  of  the  lion,  as 

[•  Til  18  very  rare  root  fwdjatfalij  is  explained  by  the  grammarians  '*  to  send," 
«« to  purify,"  rather  than  "  to  make"  C*  >^*'«?»  mdr^ai^asantkdra^aijfoh,/'  Km.] 

t  For  the  change  of  the  consonant  j  into  ih  (rrij  =  wresh)  cf.  Sanskrit  jiv* 
&mi  =  Old  SUyio  ahkd ;  Sanskrit  jnd  =  Persian  ^1,  and  the  Highlander^* 
sheiUUmcm  for  getUUman, 
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compared  with  ^to  (mdt)  ^  broken  ;"  which  ag^ain  reminds  one  strongly 
of  two  difficult  French  words  bearing  the  same  relation  to  one 
another,  viz.  ehae»er  **  to  hunt*'  and  eatser  "  to  break." 

Frequently  the  Pushto  preserves  the  simple  form  of  Persian  com- 
pounds :  c)«>Iam^  **  to  send"  is  evidently  compounded  with  the  San- 
skrit M ;  but  the  Persian  o,3LL»t  means  *'  to  stand"  whilst  the  Pushto 
68ta-wul  (wul  is  the  Infinitive  termination  of  transitive  verbs)  is 
^  to  send ;"  c)iX^t«^l  (compounded  with  the  frequent  Sanskrit  abhi  = 
iJt)  "to  scatter"  has  no  simplex  in  Persian,  but  in  Pushto  "to 
scatter"  is  \)^^  (t^andal)  ;  ^y^Uj  <<  to  fix  in  the  ground,"  com- 
pounded with  the  Sanskrit  inseparable  preposition  «i«,  has  no  simplex 
in  Persian,  but  in  Pushto  J^c^  (shakh-otru^  is  "  to  bury." 

Such  instances  might  be  very  largely  multiplied,  but  only  a  few 
have  been  hastily  culled,  without  much  order,  with  a  view,  not  to 
exhaust  the  subject,  but  rather  not  to  weary  the  reader  who  may 
take  a  greater  interest  in  the  general  philological  question  than  in 
the  Pushto  language  particularly ;  and  these  instances  will  at  least 
show  that  a  language  cannot  be  Semitic  which  is  so  intimately  con- 
nected in  its  lexical  store  (grammatical  forms  there  is  no  room  in 
this  paper  to  discuss)  with  the  prominent  members  of  the  Indo- 
European  family  of  languages,  and  that  in  words  not  such  as  could 
be  horrowed  from  another  language,  but  such  necessary  every-day 
terms  as  form  the  staple  of  every  language,  and  such  as  every  tribe 
and  nation,  in  their  separation  from  the  parent  stock,  take  with  them 
BM  a  common  inheritance. 

Peehanour^  August,  1860. 
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Semarki  upon  an  ancient  Suddhiet  Monaetery  at  Fu-gdn^  on  the 
IrrawtMy,—-By  Lt.-Ool.  A.  Phayee,  Oommieeioner  qf  Fe^. 

The  ruins  of  the  ancient  city  of  Pu-^g&n  arei  ftituated,  fts  ii  well 
known,  on  the  left  bank  of  the  riter  Irrawaddji  about  three*  hundred 
and  fifby  miles  above  Rangoon. 

In  the  southern  portion  of  the  ruined  oity,  I  difloovei^  the  remains 
of  an  ancient  monastery.  This  was  the  first  building  of  the  kind 
that  I  had  met  with  in  Burmah,  and  it  is  probably  in  better  preserr^* 
ation  than  any  of  the  ancient  Yiharas  built  for  Buddhist  monks. ' 
The  nature  of  the  masonry,  as  compared  with  that  of  Pagodas  at 
Pu-gin,  the  date  of  building  which  is  known,  leads  me  to  belieire 
that  the  monastery  in  question  was  built  five  or  sli  hundred  yean 
ago.    The  building  is  constructed  entirely  of  brick. 

It  is  somewhat  dilapidated.  Still  enough  remains  to  show  dis* 
tinctly  the  nature  of  the  building  and  its  several  divisions.  The 
ground  plan  is  shown  in  the  sketch  accompanying,  and  a  rough  ifoni 
elevation  is  added.    Thm*6  was  evidently  no  upper  story. 

The  building  consisted  of  a  square  of  about  80  feet,  the  outer 
wall  up  to  the  top  of  its  battlemented  parapet  being  about  18  feel 
above  the  ground.    Each  comer  had  a  pilaster  supporting  a  deep 
cornice  which  ran  all  round  the  outer  wall.    The  outer  wall  had  been 
plastered,  but  this  protection  has  now  nearly  disappeared.    The 
comer  pilasters  rested  on  basement  mouldings,  which  appear  to  have 
been  placed  nearly  two  feet  above  the  ground ;  the  chief  entrance 
was  on  the  eastern  face  of  the  building,  and  here  there  was  a  projec- 
tion of  about  15  feet  from  the  main  wall,  forming  a  part  of  the  outer 
room  or  vestibule.     There  was  a  corresponding  projection  on  the 
opposite  face  where  there  was  an  elevated  domed  structure,  for  the 
reception  of  an  image  of  Grautaraa.     This  was  apparently,  fix>m  what 
remains,  some  twelve  or  fourteen  feet  higher  than  the  outer  wall. 
Over  the  entrance  door  on  the  eastern  side,  there  had  been  an  cms- 
mental  canopy  of  fiamboyant  rays  in  plaster,  such  as  is  seen  over 
most  of  the  doors  and  windows  of  the  temples  of  Pu-gftn.    This, 
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howeTer,  is  now  nearly,  worn  away  by  the  weather.    Entering  this 
door-way,  you  pass  at  once  into  the  vestibule  or  outer  room,  which  is 
about  dO  by  25  feet.    From  this  you  enter  the  main  enclosure  or 
central  court  of  the  monastery,  more  than  40  feet  square,  and  into. 
which  open  the  principal  surrounding  cells,  which  were  for  the  use 
of  the  monks.    At  the  west  end  of  this  court,  and  directly  fronting 
the  main  entrance,  is  an  elevated  domed  tower,  once  surmounted  by 
a  graduated  steeple  now  in  ruins.    Within  the  domed  tower,  at  a 
height  of  about  fifteen  feet  above  the  groimd^  was  a  palleng  or  raised 
throne,  for  an  image  of  Gautama.    This  must  ordinarily  have  been 
worshipped  from  below.     There  are  no  existing  steps  up  to  the  tower, 
which  probably  was  reached  from  the  hall  by  a  ladder  when  necessary* 
Beneath  this  throne  was  a  vault  below  the  level  of  the  ground.    A 
small  opening  and  descending  passage  led  down  to  it.    In  the  vault 
also  were  places  for  images.    This  represented  the  cave  which  Bud* 
dhists  love  to  construct,  to  remind  them  of  places  for  retirement  and 
devotion.    The  walls  for  the  interior  cells  or  apartments  of  the 
monastery  aie  now  not  more  than  10  or  12  feet*  high,  and  this 
appears  to  have  been  their  original  elevation.    The  interior  waUa 
have  not  been  plastered.    No  portion  of  a  roof  anywhere  remains. 
£ach  cell  has  a  separate  entrance  door  and  window  about  18  inches 
square.  •  These  are  all  formed  with  flat  arches  and  no  timber  appears 
in  any  part  of  the  building.    It  is  not  clear  how  the  cells  have  been 
Toofed  or  with  what  material,  but  probably  with  planks.    Not  a 
•vestige  of  a  tile  was  visible.     The  outer  wall  of  the  building  is 
pierced  to  receive  stone  pipes  to  carry  off  the  rain  water  from'  thd 
roof.     These  are  seen  obtruding  through  the  top  of  the  outer  wall 
•below  the  parapet.     The  g^reat  centre  room  or  court  of  the  monastery 
-has  also  been  roofed  but  probably  only  with  boards  laid  horizontally. 
The  two  dotted  lines  in  the  plan  show  where,  from  marks  at  the  top 
of  the  inner  walls  of  the  side  cells,  two  beams  had  probably  rested^ 
Jn  a  climate  where  it  seldom  rains,  planks  laid  on  rafters  supported 
by  these,  would  afford  sufficient  protection  from  the  weather.    This 
apartment  was  evidently  the  great  hall  of  the  monastery  where  the 
^religious  discourses  and  instruction  would  be  conducted.     The  outer 
room  would  be  that  for  the  reception  of  strangers  and  probably  for 
.teaching  the  scholars^  who  daily  attended  for  that  purpose,  as  is  now 
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customary  at  existing  monaateries  in  Bonnah.  At  the  south-eastern 
angle  of  the  building  was  an  iqiartment  diffenng  fifom  the  others^ 
It  had  several  recesses  ip  the  walls  and  may  probably  have  been  the 
library  of  the  establishment.  At  its  southern  end  was  a  stairoase 
which  led  up  to  a  small  turret  on  the  roof.  This  was  piobablj 
intended  for  the  inmates  to  proceed  to  the  roof  in  the  cool  of  the 
evening. 

The  monastery  was  surrounded  by  an  enclosure  wall  (now  nearlj 
all  in  ruins)  about  nine  feet  high.  Each  face  was  about  200  feet 
long.  There  was  only  the  appearance  of  a  gate  at  the  centre  of  the 
eastern  fisce.  This  was  constructed  with  a  double  arch,  indicating 
that  the  monastery  had  been  erected  by  royal  bounty. 

This  bnilding  appears  to  have  been  constructed  solely-  aa  a  mona»« 
tery  or  residence  for  monks,  and  with  places  £or  images  of  Buddha, 
hut  no  other  object  of  worship,     i  mention  thia  aa  Mr«.  Jamee 
Fergnsson  in  a  note  on  Buddhist  structures,  appended  to  Yule*a 
Narrative  of  the  Mission  to  the  Court  of  Ava  in  IS&S,  appean  to 
suppose  that  in  Burmese  monasteries  ''a  dagoba  altai^'  has  beeon 
introduced,  together  with  images  of  Buddha,  thus  convertiiig  ^jhe 
Yihara  or  numasteiy  into  the  purposes  of  a  cfaaitya  haQ.    I  am  not 
quite  sure  that  I  understand  what  i»  meant  by  a  "^  dagoba  altar/'  te 
which  '^  the  priest  turns  in  prayer."    If  it  be  a  small  modd  dagoba 
rqiresenting  a  sehc  reo^tacle,  I  am  very  certain  I  never  saw  one  in  a 
modem  Burmese  kyoung  or  monaateiy .    in  Bonnah,  Buddhist  moolai 
do  not  conduct  wovshifiu    They  simply  preach  the  law.    Skoh  indi* 
vidual  makes  his  own  oflbringa,  and  utters  his  cwb  ejacolatioiia. 
Stayer  ia  scarcely  an  impropriate  term  for  the  devotioBe  of  Boddhista^. 
There  was  no  indication  in  the  ancient  monastery  I  have  been  describe 
ing  that  any  such  olject  of  worship  as  a  ^'  dagoba  altar"  was  intro* 
doced^    But  in  the  enclosure  wall  of  the  monastery,  and  entirely 
detached  from  the  building,  are  two  small  chambered  or  vaulted 
pagodas,  which  evidently  weie  intended  as  oratories,  (so  to  speak,) 
for  the  monks.    This  also  would  tend  to  show  that  no^dagoha** 
vas  placed  within,  the  walls  of  the  monastery  itself. 

It  may  be  well  to  add  a  few  words  on  modem  monasteriee  m 
Bunnah.  They  are  almost  invariably  built  entiiely  of  teak  wood. 
Indeed  Burmese  of  the  present  day,  cleigy  and  laity,  appear  to  have 
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a  prejudice  against  linng  in  brick  edifices,  whether  eacred  or  profa&ev 
Close  to  the  Ananda  temple  at  Pu-§^ti  is  a  monaftterj  called  Ananda 
monaster  J.  It  was^  whto  I  risited  it  in  October,  1859^  abotit  .eight 
years  (A^l  The  buildings  of  which  a  plan  is  annexed,  rests  oii  a  plab- 
form  of  teak  plank,  supported  by  about  two  hundred  massive  tedk 
posts,  eAch  not  Idss  than  eighteen  inches  in  diameter.  The  floor  or 
platforoi  is  raised  about  eight  feet  from  the  ground.  The  monastery 
itself  is  60  fitot  long  from  east  to  west  and  45  ftot  from  north  to  ' 
south.  The  outer  portion  of  the  platform  on  whieh  the  building 
lestsy  is  left  unroofed,  being  an  open  space  from  14  to  16  feet  broad, 
all  round  the  moiiastery.  A  reference  to  the  accompanying  ground 
plan  wiU  show^  that  the  arrangement  of  this  modern  building  bears 
no  resemblanee  to  that  of  the  ancient  one.  The  outer  walls  of  teak 
{>lank,  are  seven  feet  high.  The  roof  rises  with  thtee  gradations  or 
tiersi  The  eaves^  gables  and  ridge  ornaments  are  elaborately  and 
beautifuUy  carved;  No  gilding  appears  in  the  buildings  The  Abbot 
of  this  establishment  was  upwards  of  eighty  years  of  age.  His 
apartment  would  properly  have  been  the  state  room  (No.  4)  but  hii 
great  ago  rendered  it  irksome  to  him  to  move,  so  he  passed  his  time^ 
during  the  day,  in  the  long  northern  apartment^  (JSfo,  2)  half  reclined^ 
leaning  against  oiie  of  the  gteat  pillars  and  enjoying  the  air.  About 
half  of  the  north  side  of  the  oiuter  wall  of  the  building  and  the  whole  of 
the  eastern  side  consisted  of  shutters  working  oh  hinges,  which  could 
be  raised  up  and  supported  on  poles,  or  closed  at  pleasure,  usually 
only  those  on  the  northern  side  were  kept  raised  during  the  day. 
At  night  the  aged  Abbot  had  his  bed  on  the  floor^  near  to  where  he 
sat  during  the  day,  though  there  was  a  handsomely  carved  bedstead 
for  him  close  by,  had  he  wished  to  use  it.  Near  him  slept  one  of 
the  two  parons  or  deacofns,  of  whom  two  were  attached  to  the 
monastery.  This  arrangement  also  was  with  reference  to  the  great 
age  of  the  Abbot.  Under  ordinary  circumstances,  one  or  both  of 
these  paasens  would  have  occupied  the  room  south  of  the  state  room 
(No.  5).  The  long- room  called  western  apartment  (No.  6)  I  found 
occupied  by  one  of  the  passens  and  the  young  probationers,  of  whom 
.there  were  some  half  dozefn.  Ustially  also  this  woiild  have  been  the 
school  room  for  those  boys  who  attended  daily  for  instrootion,-  bub 
ihe  old  Abbot  eould  not  bear  the  nobe  of  these  youngsters,  and  the 
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ffchooling  went  on  in  another  and  separate  building.    In  the  idol 
i^artment  (No.  8),  most  of  the  images  of  Buddha  were  arranged 
facing  the  entrance,  that  is  to  the  north.    Two  or  three  were  facing 
the  east.    They  were  placed  in  wooden  models  of  sacred  dwellings, 
jelaborately  carved  and  gorgeously  gilded.    Worshippers  coming  to 
listen  to  the  preaching  of  the  monks,  or  to  make  offerings  of  flowers 
«nd  food  to  the  images,  would  kneel  below  the  raised  dais,  and  women 
•probably  outside  the  raised  screens  on  the  uncovered  platform,  so  as 
not  to  come  too  near  the  officiating  monk.    But  they  might  enter 
the  monastery,  to'  deposit  their  offerings,  on  a  receptacle  which  is 
generally  placed  before  the  images.    No  particular  room  was  set 
apart  as  a  library.    Some  book-cases  were  in  the  idol  room,  and  some 
books  were  scattered  on  bedsteads  below  the  dais  on  the  east  side. 
•    In  this  monastery  the  discipline  was  evidently  very  lax,  no  doubt 
arising  from  the  great  age  of  the  Abbot,  and  his  inability  to  move 
about,  and  personally  exercise  authority.    The  pazens  or  deacons 
I  found  importunate,  and  the  young  probationers,  notwithstanding 
their  shaven  heads  and  yellow  robes,  as  riotous  and  wild  as  school 
boys.    However  they  all  were  civil  and  obliging  and  willingly  showed 
me  over  the  establishment.    Being  much  interrupted  by  them  in 
making  measurements  of  the  rooms,  I  left  it  to  be  done  by  a  Burmese 
assistant.    He  afterwards  told  me  he  also  had  been  quite  perplexed 
by  the  talking,  questioning,  joking  and  laughing  of  these  young 
eandidates  for  monasticism. 

.  On  the  same  platform  with  the  monastery,  and  at  a  distance  of 
only  18  feet  under  a  separate  roof  was  what  is  called  a  **  phra  kyoung^ 
or  image  monastery.  In  this  were  images  of  Buddha  placed  fihcing 
to  the  north.  But  as  this  building  is  not  an  essential  part  of  a 
monastery  though  in  modem  times  generally  added  thereto,  it  need 
not  be  described. 

Beferences  to  plan  of  modem  monastery, 

1.  Uncovered  portion  of  the   platform  on  which  the  building 
rests. 

2.  Outer  hall  extending  on  three  sides  of  the  building.    Th6 
east  side  and  a  portion  of  the  north  is  enclosed  by  wooden  shutters. 

. .  8.    The  principal  division  of  the  mooMtery  called  ^  Phra  -  ^^an,** 
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or  ^  Image  apartment."  The  floor  is  nused  about  a  foot  higher 
than  the  rest  of  the  floor  of  the  biiilding.  The  idols  are  lacing  the 
north  and  east.  i 

4.  The  state  room  for  the  Abbot.  This  is  separated  bj  a  richly 
panneled  wall  from  the  '^  Image  apartment." 

5.  Boom  for  the  pazeng  or  second  in  rank  to  the  Abbot. 

6.  The  ''  western  apartment,"  where  the  yoiing  probationers  and 
students  sleep  and  eat.  In  this  apartment,  ordinarily  the  teaching  o£ 
the  day-scholars  would  be  conducted. 

7.  This  is  called  ^*  the  Image  monastery."  It  is  not  invariably 
joined  to  a  monastery,  but  when  added  it  is  always  on  the  east  side* 
The  principal  idol  in  this  building  faces  the  north. 

I^ote  on  a  ruined  monaetery  near  the  Tkoola  Moonee  Fagoda  at 

JPu^dn, 

Amidst  the  extensive  ruins  of  Pugftn  there  are  probably  many 
objects  of  interest  yet  to  be  discovered.  I  met  with  a  second  ruinec^ 
monastery  near  an  ancient  temple  called  the  **  Tsoola  Moonee."  A. 
rough  ground  plan  which  is  annexed,  shows  the  arrangement  of  the^ 
building.  The  main  building,  as  seen  in  front  facing  the  east,, 
which  included  a  portion  of  the  interior  enclosure  wall,  was  nearly  150 
feet  long.  The  principal  entrance  was  on  the  east-  It  was  gained 
.by  ascending  a  slightly  elevated  open  terrace.  In  the  interior 
were  four  apartments,  including  the  vestibule,  which  were  arranged 
somewhat  in  the  form  of  a  cross,  round  a  central  mound,  which  had 
probably  contained  an  image  of  Buddha,  within  a  vaulted  chamber^ 
Not  far  from  this  monastery  was  another  building,  within  which 
I  found  a  stone  inscription  on  which  the  Burmese  date  678  (A.  D. 
1316)  was  legible,  but  I  have  not  been  able  to  decipher  the  inscrip-* 
tion  itself* 
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On  the  rocks  of  the  Damida  group ^  and  their  associates  Ui  Eaetem 
and  Central  India,  as  illustrated  by  the  rc'^xamination  ofth^  JBdni- 
ga$^  field. — By  W.  T.  Blakfobd,  Esq,  Geological  Survey  of  India, 

One  of  the  most  interesting  problems  in  Indian  Gkology  is  the 
question  of  the  age  and  mutual  relations  of  the  rocks  containing  coal 
in  Bengal  and  Orissa.  The  fossils  from  the  first  named  looaliiy  have 
long  attracted  notice  in  consequence  of  the  great  divergence  shewn 
by  them  from  European  types  of  carboniferous  Tegetatioui  and  of 
their  identity  with  those  from  beds,  also  containing  oosl,  in  Australia. 
But  these  fossils  being  entirely  vegetable,  and  fossil  plants  not  having 
attracted,  until  very  recently,  the  attention  they  deserved,  except  in 
the  case  of  the  true  carboniferous  flora  of  Europe  and  America,  very 
little  progress  had  been  made  towards  ascertaining  the  geological 
relations  of  the  Indian  coal  fields,  until  the  commencement  of  the 
work  of  the  Geological  Survey  of  Mr«  Williams.  They  were  almost 
tmiversatly  massed  together  as  representatives  of  the  carboniferous 
era,  and  the  details  of  their  geology  were  utterly  unknown.  They 
had  not  even  received  the  attention  which  had  been  devoted  to  the 
rocks  of  Central,  Western  and  Southern  India. 

Mr.  WiDiams  directed  his  attention  rather  to  the  economical  tfaaa 
to  the  scientific  questions  presented  to  him,  and  he  appears,  in  his  exft> 
mination  of  the  BIniganj  field,  not  only  to  have  accepted  the  ide» 
of  the  rocks  being  of  true  carboniferous  age,  but  to  have  supposed 
that  he  found  in  the  several  beds  composing  than,  representaiivee  of 
the  subdivisions  recognized  in  G^reat  Britain.  But  his  obeervationa  on 
the  geological  relations  of  the  beds  among  themselves  are  generallj 
careful  and  accurate,  his  map  is  singularly  correct,  considering  the 
very  grave  difficulties  under  which  he  worked,  and  although,  partly 
perhaps  owing  to  the  small  area  which  came  under  his  observation, 
many  essential  circumstances  escaped  his  notice,  his  accurate  and 
trustworthy  descriptions  have  since  proved  most  valuable  in  shewing 
the  relations  of  the  rooks  he  surveyed  to  others  which  have  since 
been  examined. 

The  only  other  detailed  geological  observations  are  contained  ia 
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two  papers  by  Mr.  J.  Homfray,  one  published  in  the  Aaiatie  Society's 
Journal  for  1842,  the  other  published  in  1847,  and  reports  by  Dr« 
McClelland,  on  the  Kaharbali  coal  field,  and  on  other  portions  of  th0 
tract  of  country  between  the  Ganges  and  the  Qrand  Trunk  Boad« 
It  is  impossible  to  consider  any  of  these  papers  as  contributions  to 
science,  all  b^ng  extremely  inaccurate.  Indeed  in  one  ease  injury  has 
been  done,  the  plates  attached  to  Dr.  McClelland's  report,  not  being 
true  delineations  of  the  fossils  they  are  intended  to  represent  (a  result 
perhaps  of  the  difficulty  of  obtaining  competent  draughtsmen  and 
lithographers  in  Calcutta)  have  caused  erroneous  opinions  to  be  enter** 
tained  in  Europe,  amongst  Paleontologists,  concerning  the  affinities 
of  the  plants  figured. 

Very  Httle  l^ht  came  fifom  Australia.  The  plants  there  assooatecb 
with  the  coal  were  examined  by  Messrs.  Morris  and  McCoy,  and  the 
rocks  themselves  by  Clarke  and  Strzelecki.  Unfortunately  the  last 
observers  adopted  ^Bfierent  and  irreconcileable  opinions,  the  first 
named  stating  that  the  coal-bearing  rocks  were  interstratified  with 
others  containing  marine  shells  of  carboniferous  age^  the  other  that 
they  rested  upon  the  marine  bed».  The  relations  of  the  plants  were 
generally  considered  to  be  oolitic. 

This  last  opinion  was  supported  by  the  discovery  in  India  of  eyca- 
dacQOus  plants,  as  Zamites,  Pterophyllum^  &c.,  allied  to  forms  sup* 
posed,  until  recently,  to  be  characteristic  of  Jurassic  and  Upper  Me« 
sozoic  rocks.  These  Cycads  were  moreover  in  places,  as  in  Nagpdr 
and  the  B^jmahil  hiHs,  fbund  in  the  neighbourhood  of  Yerte* 
braria,  Glossopteris,  and  other  genera,  peculiar  to  the  coal-bearing 
rocks,  and  it  was  supposed  that  all  were  found  in  the  same  beds. 

The  examination  of  the  beds  of  the  Bdjmahdl  hills,  of  Orissa,  and 
of  Central  India,  by  the  Geological  Survey,  together  with  the  valuable 
observations  and  collections  of  the  Bev.  Mr.  Hislop  a4;  Ni^iiir,  have^ 
for  some  years  past,  been  gradually  throwing  light  i^on  the  true' 
relations  of  the  various  beds.  The  re-examination  of  the  Bfaiganj 
or  Damdda  field  during  the  past  two  years  has  supplied  seyeral 
important  links  in  the  chain  of  evidence,  and  the  following  is  an 
abstract  of  the  views  of  the  writer  upon  the  dassificaiaon  which  may 
be  adopted.  The  detaib  of  the  survey  of  the  B&niganj  field  wiU  be 
published  as  usual  as  the  memoirs  of  the  Geological  Survey. 
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'   The  rocks  of  the  Bauiganj  field  and  their  approxunate  thicknees  in 
feet,  are,  in  descending  order, 

•  l.-Panchit  group, f  Upper  Pmchite,    600 

C  Lower  Panchits, 

/-  lUniganj  series^ 
2. — Damtida  group,    ...  <  Iron  stones,... 

V  Lower  Damudas, 
8. — Talchir  group,      ...  


1,500 
5,000 
1,500 
2,000 
800 


11,300 


Of  these  heds  the  Damtida  group  alone  contains  coal.  Thi^ 
enormous  thickness  of  beds  .is  cut  off  on  the  south  by  a  &ult^  ike 
downthrow  of  which  cannot  be  Usb  than  10,000  to  11  fiOO  feet » 

The  lowest  or  Talchir  group,  first  separated  in  1856  from  observa* 
tions  in  Orissa,  consists  of  a  series  of  fine  sandstones  and  mudstones, 
frequently  of  a  peculiar  greenish  colour,  and  becoming  ooarser 
towards  the  top,  while  towards  the  base  they  are  commonlyAoomT 
posed  of  the  finest  silt,  in  which  there  occur,  in  patches,  gneiss 
boulders  of  enormous  size,  some  having  been  measured  as  much  as 
15  feet  in  diameter.  It  is.  most  difficult  to  account  for  so  anomalous 
an  occurrence  as  that  of  these  huge  blocks  in  the  finest  mud,  for  any 
current  which  could  roll  or  even  move  the  former  would  necessarily 
sweep  away  the  latter,  and  although  such  a  phenomenon  appears 
absurd  in  India,  judging  from  the  climate  of  the  present  day,  the 
action  of  ice,  probably  of  the  form  known  as  ground  ice,  appears  to  be 
the  only  geological  agent  which  can  account  for  all  the  circumstances, 
by  explaining  the  transport  of  the  boulders. 

The  Talchir  group  had  not  undergone  a  very  great  amount  of  de- 
nudation, prior  to  the  deposition  of  the  Damtida  rocks.  It  is,  however, 
completely  overlapped  in  the  eastern  portion  of  the  lUnig^j  field, 
although  well  developed  in  the  west.  Very  few  fossils  have  as  yet 
been  obtained  from  these  beds,  those  found  are  entirely  plants^  and 
shew  distinctions  from  Damtida  forms. 

Beds  belonging  to  the  Talchir  group  have  now  been  discovered  in 
Orissa,  in  Central  India,  in  Beerbhoom,  where  they  occur  in  numer- 
ous scattered  patches,  and  in  one  or  two  places  on  the  west  side  of  the 
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Bajmahil  hills,  besides  their  occurrence  in  the  fields  of  Biniganj  and 
B&mghar. 

The  Damiida  series,  thus  named  from  its  extensive  development  on 
the  banks  of  the  river  Damdda,  comprises,  with  perhaps  one  exception, 
all  those  rocks  from  which  coal  has  been  obtained  in  Bengal ;  the 
coal  bearing  rocks  of  the  Himalaya,  Khasi  hills  and  Burma  being, 
however,  distinct.  This  series  is  divided  in  the  B^niganj  field  by  a 
mass  of  black  shales,  containing  beds  of  clay  ironstone,  and  attaining 
a  total  thickness  of  about  1,500  feet.  There  is  evidence  of  uncon- 
formity between  these  shales  and  the  Lower  Damddas,  but  none  is 
clearly  made  out  between  them  and  the  upper  series  or  Biniganj  beds, 
with  which  they  are  in  consequence  classed. 

The  Upper  Damudas  of  B^niganj  must  be  carefully  distinguished 
from  those  beds  in  Central  India  which  have  been  called  Upper 
Damddas,*  Mem.  Greol.  Survey  of  India,  Vol  II.  pp.  176,  312. 
The  Bdniganj  beds  differ  from  the  Lower  Damddas  in  mineral 
character,  and  also  slightly,  so  far  as  is  at  present  known,  in  fossil 
remains.  The  upper  beds  consist  mainly  of  very  thick  false  bedded 
sandstones,  with  seams  of  coal  frequently  continuous  over  considerable 
areas.  The  lower  beds  are  much  coarser  and  more  conglomeritic,  and 
are  rarely  false-bedded ;  their  coal  seams  are  numerous,  but  very  vari- 
able in  quality,  and  frequently  thin  out,  or  change  into  shale,  or 
even  sandstone,  within  very  short  distances. 

The  most  characteristic  fossil  distinction  between  the  two  groups 
consists  in  the  abundance  of  a  species  of  plant  referred  by  Mr. 
Oldham  to  Schizonema,  in  the  upper  division,  which  has  not  been 
found  in  the  lower.  No  animal  remains  have  as  yet  been  discovered 
in  the  Damuda  beds. 

The  upper  or  lUniganj  series  is  not  known  to  be  represented 
beyond  the  Damuda  field.  The  lower  gp'oup  is  also  found  in  Orissa, 
and  along  the  Western  side  of  the  Bajmahdl  hills.  The  superiority 
of  the  coal  of  Bdniganj  is  perhaps  partly  explained  by  the  circum- 

*  This  name  was  given  for  good  geologioal  reasons,  as  will  be  seen  by  relereuoe 
to  Vol.  II.  of  the  Memoirs  of  the  Geological  Survey.  It  has  however  prored  an 
unfortunate  appellation,  as  it  conveys  an  inoorrect  idea  of  the  relations  of  the 
beds,  which  contain  a  flora  completely  distinct  from  that  of  the  tme  Damddas. 
gee  Mem.  Geol.  Sarrey,  Vol  II.  p.  176. 
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stance  that  most  of  the  best  seams  occur  in  a  groap  of  rocks  unre- 
presented in  other  fields.  It  is  not  known  to  which  group  the  beds 
of  Pal&mo  Ramghar  or*  Central  India  belong. 

Above  the  Damuda  beds,  and  slightly  unconformable  upon  them, 
occurs  a  series  of  coarse  false  bedded  sandstones,  with  intercalations 
of  red  and  grej  clays,  passing  into  shale  in  places.  These  beds  are 
mainly  developed  in  the  Southern  portion  of  the  Raniganj  field,  where 
they  form  the  mass  of  the  fine  hill  of  Panchit  (Pachete),  whence  the 
name  of  Panchit  series  is  suggested  for  them.  The  upper  part  of  Pan- 
chit  Behdrinath  and  Garanji  hills  are  composed  of  a  coarse  conglo- 
merate, differing  in  mineral  character  from  the  lower  portion  of  the 
formation. 

This  lower  portion  is  of  considerable  interest,  for,  besides  plants, 
the  first  distinct  animal  remains  yet  discovered  in  Bengal  have  been 
procured  from  them.  These  consist  of  various  biconcave  vertebrsB 
and  other  bones,  jaws  and  teeth,  apparently  reptilian,  and  of  a  small 
crustacean  allied  to  ^stheria.  The  plants  include,  besides  numerous 
peculiar  forms,  the  SchizonemaP  so  characteristic  of  the  Raniganj 
series. 

The  ^stherias  appear  identical  with  those  found  by  Mr.  Hislop 
in  the  Mangili  shales  of  Nagpdr.  From  these  shales  was  also  pro- 
cured a  reptile,  Brachiops  latic^ps  of  Owen,  belonging  to  the  same 
group  as  the  Labyrinthodon.  It  seems  probable  that  the  Mang41i 
shales  are  the  representatives  of  the  Panchits  of  Bengal.  The  Upper 
Damddas  of  Jabbalpur  may  also  be  of  the  same  age. 

In  the  Rajmah^l  hills  the  Lower  Damtidas  are  imconformably  over- 
laid by  a  series  of  grits,  conglomerates,  and  white  clays.  Above 
these,  also  unconformably,  occur  enormous  flows  of  basaltic  tn^, 
with  interstratifications  of  white  and  black  shales,  abounding  in  plants 
of  the  genera  Zamites,  Pterophyllum,  Pecopteris,  Toeniopterisy  &c. 

*  Beds  oontainisg  plants  of  Damiida  age  oooar  also  at  the  base  of  the  Hima- 
layas of  Sikkim,  a  oiroumetance  first  noted  by  Dr.  Hooker,  in  his  "  Himalayan 
Journals,"  Vol  I.  p.  403,  and  confirmed  by  myself  in  1856.  Nothing  howeTcr 
could  be  made  out  of  the  extent  of  the  beds,  which  are  distinct  from  those  eon- 
taining  coal  on  the  Tista  rvret.  The  only  evidence  of  the  existence  of  Dam6das 
were  specimens  of  glossopteris  and  Tertebraria  found  in  loose  blodks  in  a  atnam 
below  Pank&bari, 
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all  quite  distinct  from  Damuda  forms.  These  beds  were  first  accu- 
rately described  by  Professor  Oldham  in  a  paper  published  in  the 
Society's  Journal  for  the  year  1853.  They  have  since  been  named 
by  him  the  lUjmahal  series.  It  was,  however,  at  first  thought  that  a 
slight  passage  existed  between  the  Damiida  and  E^jmah^  groups,  a 
view  which  Professor  Oldham  has  since  announced  to  be  erroneous  ; 
the  passage,  if  any  exists,  occurring  in  the  conglomerates  and  grits 
interposed  between  the  two  series.  Memoirs  of  Geological  Survey 
of  India,  Vol.  II.  pp.  313,  325. 

The  conglomerates  and  grits  of  Panchit  hill,  provisionally^  termed 
the  Upper  Panchits,  s^ee  perfectly  in  mineral  characters  with  those 
tmderlying  the  traps  in  the  B&jmahul  hills.  As  there  is  every  proba- 
bility that  they  occupy  the  8am»  position  in  the  general  series,  it  is  not 
unreasonable  to  suppose  that  they  are  an  extension  of  the  same  beds. 

A  still  higher  group  occurs  in  Orissa  and  in  Central  India,  to 
which  the  name  of  Mfih&deva  has  been  given.  No  representatives  of 
it  are  known  in  Bengal,  and  it  is  possibly  considerably  higher  in  the 
series  than  any  of  the  groups  above  mentioned.*    It  is  not  by  any 

*  Professor  Oldham  has  suggested  as  probable  that  it  is  of  Nummulitic  (Mid- 
dle Eocene)  age.  (Mem.  of  the  Geological  Survey  of  India,  Vol.  I.  p.  171  and 
Vol.  II.  p.  210  note),  and  there  are  doubtless  arguments  in  favor  of  his  sugges- 
tion. But  the  Mihadevas  are  in  Central  India  overlaid  uneonformablj  hy  an 
intertrappean  series  abounding  in  a  shell,  Phjsa  Prinsepii,  said  to  be  rery  closelj 
allied  to  Physa  Nummnlitica  of  D'Archiac  from  the  Nummulitio  rocks  of  the 
Panjab,  if  not  identical  with  it.  (See  Hislop  on  the  Tertiary  beds  and  fossils  of 
liagpdr.  Quarterly  Journal,  Geological  Society,  Vol.  XVI.  pp.  163, 164).  By 
D'Orbigny  (Prodrome  de  Paloontologie,  II.  299)  Physa  Prinsepii  was  considered 
identical  with  P.  Gigantea,  Du  Boissy,  from  beds  near  Bheims  which  are  of  the 
lowest  Eocene  age,  even  below  the  plastic  clay,  while  Nummulitic  rocks  are  con- 
sidered by  the  best  authors  on  the  subject,  as,  at  lowest,  middle  Socene.  There 
is  much  general  similarity  of  facies  between  the  fresh  water  (P  land)  shells  of  the 
Bheims  beds  (Mem.  de  la  Society  Geologique  de  France  2e.  serie,  Tome  II.  plate  6) 
and  those  of  the  intertrappeans  of  Central  India.  The  identifications  of  the 
Physas  are  dubious,  especially  that  of  D'Orbigny,  bat  the  resemblance  of  the 
facies  is  important.  So  far  as  this  evidence  goes,  it  tends  to  point  out  the  inter- 
trappean beds  as  at  least  as  low  in  the  series  as  the  Nummulitics  and  possibly 
lower.  In  this  event,  from  the  great  break  between  the  intertrappeans  and  the 
Mlihadeyas  the  latter  must,  a  fortiori,  be  of  pre-Nummulitic  dute.  But  all  the 
evidence  either ^way  is  of  an  extremely  slight  de:»criptioii. 
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means  certain  that  the  beds  of  OriBsa  and  Central  India  are  of  the 
same  a^. 

The  age  of  the  rocks  associated  with  the  coal  of  Bengal  is  still 
undecided,  but  it  is  to  be  hoped  that  the  examination  of  the  reptilian 
remains  from  the  Panchit  beds  may  throw  some  light  upon  the 
question.  The  occurrence  of  the  little  JBstheria^  a  cmstaoean  sin- 
gularly abundant  in  the  Trias  of  England  and  Gtermany,  the  ooal 
field  (Lower  Mesozoic  and  probably  Triassic)  of  Bichmond,  Virginia^ 
U.  S.,  and  in  Nagpdr  in  connexion  with  a  reptile  belonging  to  a 
group  peculiar  to  the  Trassic  and  Permian  periods,  (Rupert  Jones 
on  ^stheria  Minuta,  Quarterly  Journal,  Geological  Society,  XII.) 
seems  to  add  weight  to  the  gradually  accumulating  evidence  in  favor 
of  these  beds  being  classed  with  the  still  imperfectly  known  groups 
which  are  considered  by  European  geologists  to  form  the  close  of  the 
Paleozoic  and  the  commencement  of  the  Mesozoic  epochs.  (See  Pro- 
fessor Oldham's  paper  on  the  geological  relations  and  probable 
geological  age  of  the  several  systems  of  rocks  in  Central  India  and 
Bengal.    Mem.  Geological  Survey  of  India,  Vol.  II.  p.  295.) 

There  are  three  localities  whence  more  accurate  determination  of 
the  age  of  these  rocks  may  be  expected.  Of  these  one  is  in  Australia^ 
the  other  two  in  India,  on  the  banks  of  the  Godavery,  S.  of  Nagpur 
and  in  Cutch  ;  and  the  attention  of  all  interested  on  the  Geology  of 
India  should  be  directed  to  the  desirability  of  obtaining  all  possible 
accurate  information  from  these  places. 

The  following  diagram  represents  the  views  above  put  forward  of 
the  relations  of  the  different  series  referred  to  together  with  their 
distribution  throughout  Eastern  and  Central  India. 

SM^anf.        JRdjmahdL        Oriua,  Nwrhadda  vaUey,  Noffp^r. 

1.  ^  „        M^adevas  P  Mdhadevas.  Lametas.  M&hidevas. 

2.  „  RAjmah6ls.      „  „  „ 

rUpperPan-g      j^j^g^^)      Upper  Darnddas  of       Mang«U 
8.  j      chits.  >  Jubbulpdr.  shales. 

(^  Lower  do.  n  } 

^Biniganj     )  ?  "1 

series.       r  »»         >»  I 

4.  <  Iron  stones. )  Y    Damddas. 
Lower  Da- 
mddas.       Lr.  Dms.            Lr.  Dms.  Lr.  Dms. 

■*• 

5.  Talchirs.       Talchirs.  Talchirs.  Talchirs. 
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Bepart  on  Geologieed  Speeimensfrom  the  Persian  Gulf,  ^c.j  collected 
by  Captain  C.  G.  Constable,  H.  M.  I.  N.  Concluding  portion  by 
H.  J.  Cabteb,  Esq^.,  F.  B.  S. 

Since  my  Report  on  the  Geological  specimens  brought  to  me  by 
Captain  Constable  from  the  Persian  Gulf  was  published,*  Captain 
Constable  and  his  assistant  Lieutenant  Stiffe  have  been  back  to  the 
Gulf  to  finish  their  survey,  and,  having  again  retiumed  to  Bombay 
with  the  necessary  observations  for  completing  their  Chart,  have,  at 
the  same  time,  brought  geological  specimens  from  the  islands  which 
they  had  not  before  visited. 

It  will  be  remembered  that  the  specimens  first  brought  were  chief- 
ly from  the  islands  at  the  entrance  and  on  the  Persian  side  of  the 
Gulf.  Those  which  I  have  now  received  are  from  the  islands  on  the 
Arabian  side,  and  which,  with  Captain  Constable's  account  of  the 
Artesian  Springs  about  Bahreyn,  and  the  occurrence  of  floating  tracts 
of  Naphtha  a  little  higher  up,  will  now  successively  occupy  our  at- 
tention. 

Afber  having  entered  the  Persian  Gulf  and  keeping  on  the  Arabian 
ride  of  the  islands  of  Boo  Moosa  and  Surree,t  whose  geology  has 
been  mentioned  in  my  last "  Beport,"  we  come,  bearing  S.  S.  W.,  about 
45  miles  frt>m  the  latter,  to  the  island  of  Seir  Abonade,  rising  240  feet 
above  the  level  of  the  sea  at  its  highest  point,  whose  geology  is  illus- 
trated by  volcanic  trappean  rock  and  red  ferruginous  gypsimi,  similar 
to  that  of  the  nearest  island,  viz.  Surree,  which  thus  connects  Seir 
Abonade  with  the  volcanic  formations  of  the  whole  of  the  islands  on 
the  Persian  side  and  extends  these  formations  on  to  the  islands  on  the 
Arabian  coast,  with  which  we  are  now  principally  concerned. 

Taking  thence  a  W.  by  S.  course  and  running  along  the  border  of 
the ''  Great  Pearl  Bank,''  which  presents  nowhere  more  than  ten 
fathoms  of  water  over  it,  and  shoab  off  to  the  Arabian  coast,  we 

*  For  th«  former  portion  vide  Bengal  Asiatic  Journal,  No.  97,  p.  41.  (Ncir 
Series). 

t  I  muat  here  foUow  the  Orthograpliy  of  tlie  Charts.  "  Boo  Moosa"  sud 
^  Surree*'  would  oertainlj  be  better  spelt  «  Bu  M  usa"  and  *'  Sarri*'  for  Euiopean 
pronunciation  generally. 
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cross  over  its  seaward  margin,  and  at  70  miles  from  the  last  mention- 
ed island,  anive  at  those  of  Zirklih,  Dans,  and  Jimain,  afler  which, 
a  few  miles  west,  come  the  islands  of  Arzenie,  Daeny,  and  Dalmy, 
which  latter  lie  respectively,  N.W.  and  S.  W.  of  the  former. 

The  island  of  Zirkdh,  which  rises  540  feet  ahove  the  level  of  the 
sea,  and  is  hy  far  the  highest  in  the  two  groups,  presents  not  merely 
remnants,  hut  an  exact'geological  type  of  the  islands  on  the  Persian 
side,  viz.  volcanic  rock  capped  with  "  Milliolite,"*  together  with 
altered  shale  and  specular  iron-ore. 

Of  the  same  type,  also  are  Daus  and  Jimain,  but  withmt  the  Milli- 
olite. 

In  the  next  group,  the  island  of  Dalmy,  which  is  244  feet  in  its 
highest  part,  and  only  25  miles  from  the  Arabian  coast,  we  find  again 
the  same  kind  of  volcanic  and  marine  formations ;  thus  carrying  them 
on  to  within  a  few  miles  of  the  mainland,  on  which  there  are  no  doubt 
points,  here  and  there,  where  they  might  be  equally  well  verified,  and 
thus  completely  extended  from  one  side  to  the  other,  of  the  lower 
part  of  the  Persian  Gulf.  Some  of  the  specimens  of  "  peacock -iron- 
ore"  from  Dalmy  are  as  beautiful  as  any  that  I  have  ever  seen  from 
the  island  of  Elba. 

The  island  of  Arzenie  is  also  composed  of  volcanic  rock  capped  with 
Milliolite,  while  that  of  Daeny  which  is  only  9  feet  above  the  water, 
consists  of  compact  limestone  altered  by  heat  and  also  capped  with 
Milliolite,  shewing  at  once  the  kind  of  strata  through  which  the 
volcanic  rock  has  been  thrown  up  and  that  which  has  subsequently 
been  deposited  on  it. 

Lastly  the  little  island  of  Hawlool,  which  is  outside  the  "  Great 
Pearl  Bank,"  180  feet  high,  and  45  miles  north  of  the  last  mentioned, 
is  again  composed  of  volcanic  rock  capped  with  Milliolite,  while  the 
island  of  Yassart,  which  lies  nearly  south  of  the  latter  and  within  ten 
miles  of  the  Arabian  coast,  presents  the  Milliolite  alone,  and  thus,  as 
far  as  our  observations  extend,  disappears  the  volcanic  rock  from  the 
southern-most  part  of  the  Persian  Gulf. 

Doubtless  there  are  points,  as  before  stated,  on  the  mainland,  here 
and  there,  where  the  volcanic  rock   projects  above  the  surface,  but 

*  For  a  description  of  tbie  type  and  the  *'  Milliolite,"  see  my  first  "  Bepori** 
Uk  cU. 
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with  the  exception  of  Jibel  Allee  lying  E.  S.  E.  of  Seir  Abonade,  which 
is  220  feet  high  ;  the  island  of  Sir  Beni  Yas,  and  the  headland  close 
to  it,  which  are  respectively,  430  and  350  feet  high  ;  Jibel  Hadeed, 
about  85  miles  father  west,  and  about  300  feet  high,  and  a  few  other 
mounds  much  lower  still,  the  whole  of  this  shore  is  on  a  level  almost 
with  the  sea,  as  far  inland  as  the  eye  can  reach,  barren  and  unin- 
habited, shewing  still  further  how  the  Gulf,  in  its  lower  half,  shoals 
off  through  the  '*  Great  Pearl  Bank"  into  the  interior  of  the  mainland 
of  Arabia. 

Leaving  this  field  of  volcanic  disturbance,  in  which  the  outbursts 
of  igneous  rocks,  here  and  there,  have  brought  up  with  them  the 
great  field  of  rock-salt  whose  culminating  point  above  water  is  in  the 
island  of  Hormuz,  (for  all  the  others  which  present  volcanic  rock  are 
thoroughly  sodden  with  salt),  we  come,  on  rounding  Has  Eekkan 
northward,  to  the  island  of  Bahreyn,  which  at  its  northern  part,  presents 
an  extensive  area  both  above  and  below  the  sea,  of  freshwater  springs, 
the  artesian  nature  of  which  is  at  once  established,  by  the  rainless 
locality  in  the  midst  of  which  they  are  situated,  and  the  approxima- 
tion of  the  mountain  chain  on  the  opposite  side  of  the  Gulf,  only  160 
miles  distant,  whose  strata  raised  to  upwards  of  5000  feet  within  a  few 
miles  of  the  sea  on  the  Persian  side,  dip  downwards  to  form  the  Gulf, 
and  rising  again,  apparently  without  much  disturbance,  at  Bahreyn, 
thus  carry  their  waters  with  them  to  issue  at  a  place  much  lower 
than  that  on  which  they  fall.  That  the  presence  of  these  springs 
at  Bahreyn  may  be  thus  explained  needs  only  a  reference  to  Captain 
Constable's  beautiful  chart,  and,  for  the  detail  respecting  them,  here 
is  his  own  account : — 

0 

''The  freshwater  springs  in  the  sea  about  Bahreyn  and  on  the 
island  itself,"  Captain  Constable  states,  ^  are  numerous,  and  there  are 
some  to  be  found  at  intervals  near  the  mainland  of  Arabia  in  the 
neighbourhood ;  indeed  I  was  informed  by  the  Shekh  of  Manama  that 
there  is  a  lake  of  freshwater  on  the  mainland  close  to  the  shore  nearly 
opposite  Bahreyn.  They  are  to  be  found  at  intervals  abo  as  far  north 
as  the  island  of  Bu  Ali,  but  none  beyond,  nor  are  there  any  others  at 
any  other  part  of  the  Persian  Gulf ;  so  that  they  are  confined  to  this 
part,  that  is  about  90  miles  of  the  coast  of  Arabia. 

"  The  old  travellers  who  wrote  of  them,  relate  how  the  Arabs  dived 
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down  to  a  fresh  spring  under  the  sea  in  five  &thoms  of  vrater  and 
filled  their  jars  returning  with  them  to  the  surface.  Such  I  take 
to  he  ''travellers'  tales."  All  the  springs  that  I  know  of,  (and  be- 
tween us,  Lieuts.  Whish,  Stiffe,  and  myself,  I  think  we  visited  most 
of  them),  were  situated  on  the  reefs,  many  of  which  with  the  reefs 
were  left  dry  at  low  water. 

"  There  is  one  about  10  miles  N.  W.  of  Manama  (which  is  the 
name  of  the  principal  town  of  Bahreyn),  close  to  which  H.  M. 
Schooner, ''  Maki^^  anchored,  and  from  it  supplied  herself  with  water. 
They  took  in  700  gallons  of  good  sweet  water  from  it  in  one  day. 
The  spring  is  about  three  feet  under  the  sea,  and  the  way  they 
managed  was  by  putting  a  tube  into  it,  to  which  a  short  piece  of  hose 
was  joined,  and  the  water  rising  in  the  tube,  was  thus  conveyed 
through  the  hose  directly  into  the  boat  which  lay  along  side,  where 
it  was  received  into  casks  which  had  been  brought  for  the  purpose, 
without  further  trouble. 

''  Again,  there  is  the  island  of  Maharag,  close  to  the  N.  E.  point  of 
Bahreyn,  on  which  is  the  large  town  of  Maharag  with  six  or  seven 
villages,  all  of  which  obtain  their  freshwater  from  springs  under  the 
sea  or  nearly  so,  situated  on  the  great  reef  which  surrounds  the  island. 
At  low  tide  the  inhabitants  walk  out  to  them  and  fill  their  vessels. 
Proceeding  round  the  island  northwards,  from  Maharag,  we  first  come 
to  one  of  these  springs,  on  a  low  flat,  rocky  islet  opposite  the  village 
of  Biseytin,  where  it  is  situated  in  a  basin  which  purifies  itself  as  the 
tide  falls  but  is  over-flown  at  high  water.  A  mile  further  on,  are  three 
or  four  others  of  good  sweet  water,  all  of  which  are  also  covered  at 
high  tide.  The  inhabitants  of  the  village  of  El  Dir  obtain  their 
supply  entirely  from  these.  Further  round  the  island  still  and  op- 
posite the  village  of  GallaU  are  two  more  springs  on  the  reef;  in  these 
we  found  that  the  Arabs  had  placed  bamboos,  through  which  the 
water  was  bubbling  up ;  there  are  also  the  remains  of  a  building  here, 
in  the  sea,  but  on  the  reef  close  to  the  springs.  Still  further  round 
about  a  mile  or  two  to  the  south,  on  the  reef,  is  a  slab  of  rock  called 
*'  Bd  Shahin"  where  there  are  more  fresh  springs.  Then  a  short  dis- 
tance S.  E.  of  the  fort  of  Maharag  is  another,  still  under  the  sea^  at 
least  at  high  water,  it  is  called  "  Bd  Mahah."  Beside  it  is  an  old 
tower  and  it  supplies  Maharag  chiefly.    Thus  the  island  on  which 
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Maharag  Ib  situated  ib  surrounded  by  freshwater  spriugs  wbicli,  as 
before  stated,  are  over-flown  at  high-water ;  and  in  addition  to  these 
there  are  others  which  bubble  up  through  the  island  itself. 

'^  There  are  also  many  which  issue  through  the  northern  part  of  the 
island  of  Bahreyn,  but  they  appear  to  be  confined  to  this  part  of  the 
island  and  are  not  found  southward. 

'^  I  regret  that  I  had  not  an  opportunity  of  getting  geological 
specimenB  of  the  island  of  Bahreyn,  the  highest  point  of  which  is 
about  400  feet  above  the  level  of  the  sea. 

""  Eeverting  to  the  spring  from  which  the  "  MaM^  was  supplied 
with  water,  I  would  add  that,  besides  being  10  miles  from  Manama, 
it  is  7  miles  also  from  the  nearest  land  which  is  the  N.  W.  point 
of  the  island  of  Bahreyn.  There  is  a  *  snug  anchorage  close  to  it  in 
a  bight  between  reefs;  the  place  is  called  'Khor  Fusht,'  and  a 
vessel  lying  there  is  sheltered  from  all  winds.  It  has  this  convenience, 
viz.  that  the  water  is  deep  close  to  the  reef,  so  that  a  vessel  can  lie 
close  to  the  spring.  The  difficulty,  however,  is  to  find  the  spring, 
because  even  at  low  water,  there  is  from  2  to  3  feet  over  it. 

^'  Lastly  about  30  miles  N.  W.  of  Bahreyn,  near  Al  Katif,  is  a 
small  island  called '  Deman,'  five  miles  off  which,  in  the  sea,  is  another 
freshwater  spring  on  a  point  of  the  reef  called  *  Rasal  Khali,'  it  has 
also  three  feet  of  sea  over  it  at  low  tide.*' 

Having  thus  added  what  Captain  Constable  has  kindly  given  me 
respecting  the  "  freshwater  area"  .  as  it  may  be  termed,  of  the 
Persian  Gulf,  let  us  proceed  still  northward  to  the  head  of  the  Gulf, 
keeping  on  the  Arabian  side,  and  the  first  islands  that  we  pass  are 
those  of  El  Kran,  Arabi,  Farsi  and  Hurgooz,  which  in  my  last  report 
I  have  stated  to  be  composed  of  limestone-gravel  milliolite,  and  still 
further  northward  we  come  to  those  of  Om  el  Maradim,  Garu,  and 
Kubbar,  of  which  the  geological  specimens  now  before  me  give  the 
same  composition. 

But  the  point  of  most  interest  communicated  to  me  by  Captain 
Constable  respecting  this  part  of  the  Gulf,  is  that  of  his  having 
sailed  through  two  floating  tracts  of  Naphtha  here  at  different 
intervals,  respectively  close  to  the  two  groups  of  islands  last  mention- 
ed, making  this,  as  it  were,  the  "  Naphtha  area"  of  the  Gulf.  Of 
these  phenomena  Captain  Constable  states  as  follows : — 

3  B 
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"  Near  Basra  is  a  place  called  by  the  Arabs  "  Om  Gheir"or  "  the 
place  of  bitumen ;"  and  close  to  the  town  of  Koweyt,  at  the  head  of 
the  Persian  Gulf,  is  another  on  the  sea-shore  called  '*  Benaid  el 
Qar"  or  "  bitumen  dyke ;"  while  up  at  this  part  of  the  Gulf  I  have 
reason  to  think  that  there  are  also  springs  of  it  under  the  sea,  for 
in  August  1843,  when  in  a  ship  12  miles  N.  N.  E.  of  the  little 
island  called  "  Parsi,"  we  passed  through  a  field  of  it.  The  surface 
of  the  sea  was  covered  with  a  glairy,  oily  looking  substance  which 
was  accompanied  by  a  strong  smell  of  Naphtha. 

'^  Again  in  October  1859,  while  saQing  from  the  little  island  of 
Knbbar  to  another  close  by  called  Garu,  we  experienced  a  strong 
smell  of  Naphtha,  and  presently  passed  through  large  sheets  of  oily 
substance  floating  on  the  surface  of  the  sea.  Our  Arab  Pilot  whom 
I  had  engaged  at  Kowejrt  said  that  this  appearance  was  by  no  means 
imcommon,  and  that  he  was  certain  there  were  springs  of  it  near  this 
part,  and  that  he  knew  where  to  take  his  boat  to  collect  it,  but  he  did 
not  know  how  to  collect  it  or  he  could  make  a  fortune  by  it." 

The  last  addition  to  our  geological  information  made  by  Captain 
Constable  is  that  obtained  from  his  specimens  of  the  Dehmaniyah 
group  of  islands  which  lie  close  to  the  shore  a  few  miles  west  of 
Muscat,  all  of  which  are  formed  of  limestone  like  that  of  the  eocene 
strata  of  the  adjacent  coast,  while  a  specimen  of  old  diorite  from 
Khor  Fakn,  165  miles  further  up  towards  the  Persian  Gulf,  is  also 
of  the  same  kind  as  that  of  Muscat. 

As  regards  the  heights  of  the  moimtainous  range  called  Jebal 
Akdthur  whose  extreme  summit  inland,  as  seen  from  the  sea  close 
to  Muscat,  I  had  judged  to  be  about  6,000  feet,*  Captain  Constable 
by  triangulation  makes  this  43  miles  inland  and  9,900  feet  above  the 
level  of  the  sea.  The  highest  point  near  Eas  Mussandum,  6700  feet» 
and  Jebel  Bees,  a  mountain  about  25  miles  inland  on  the  Mekran 
coast  opposite,  stated  at  a  guess  in  my  last  "  report"  to  be  from  5  to 
6,000  feet,  is  now  made  by  triangulation,  to  be  only  4,600  feet  above 
the  sea ;  but  there  are  points  which  lie  inland  to  the  northward  of 
Bunder  Abbas,  respectively,  20,  and  30,  and  45  miles  distant,  7,600, 

*  Geology  of  the  S.  E.  coast  of  Arabia  in  my  *'  C^logioal  Papers  on  Westera 
India,"  p,  655.- 16.  532, 
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and  8,500,  and  10,660  feet  high,  all  which,  from  Bunder  Abbas  belong- 
ing to  the  Imam  of  Muscat,  and  the  willingness  of  the  Muscat  Arabs 
at  this  place  to  accompany  travellers  to  them,  according  to  Captain 
Constable's  account,  might  be  easily  visited.  The  highest  point  is 
in  27^  50'  N.  L.  inland.  At  the  head  of  the  Persian  Gulf,  45  mUes 
N.  E.  of  the  village  of  Delim  and  75  miles  N.  E.  of  Bushire,  are  two 
other  points,  respectively  10,900  and  10,200  feet  above  the  sea ;  and 
between  this  and  the  last  mentioned  mountain  at  the  other  end  of  the 
Gulf,  are  points  in  many  places  varying  from  2,000  to  5,000  feet 
high,  many  also  of  which  are  almost  close  to  the  coast.  Thus  does 
the  Persian  differ  from  the  Arabian  side  of  the  Gulf,  which  latter  we 
have  seen  to  be  almost  on  a  level  with  the  sea. 

With  this,  ends  all  that  I  have  to  state  from  Captain  Constable's 
information  and  specimens,  respecting  the  geology  of  the  Persian 
Gulf,  which  a  previous  personal  knowledge  of  the  coast  of  Arabia  and 
Capt.  Constable's  accuracy  have  enabled  me  to  use  as  I  have  done. 
Captain  Constable  has  now  finished  his  beautiful  chart  of  the  Persian 
Gulf  and  has  handed  it  in  to  Gt>vemment,  and  with  the  completion  of 
this  work  my  supply  of  geological  information  from  this  interesting 
locality  ceases ;  which  I  regret,  as  one  regrets  the  cessation  of  a 
flow  of  conversation  on  a  favourite  subject  from  a  friend  in  whose  com- 
munications one  has  every  reason  to  place  the  greatest  confidence. 

Perhaps  there  is  no  part  of  the  world  which  presents  such  a  succes. 
sion  of  striking  phenomena  as  that  between  Mekran  and  Meso- 
potamia inclusive, — beginning  with  the  great  area  of  mud  volcanoes 
In  the  former,  in  which  the  cone«  range  from  nothing  to  upwards  of 
712  feet  high;*  and  then  going  round  by  the  Persian  Gulf,  at 
whose  entrance  is  an  area  of  rock-salt  culminating  in  the  island  of 
Hormuz ;  then  the  sieve-like  state  of  the  earth  in  and  about  the 
island  of  Bahreyn  occupying  the  middle  of  the  Gulf — the  "  freshwater 
area ;"  and  lastly  the  ''  area  of  Naphtha  springs,"  at  the  head  of  the 
Gulf  and  in  the  vale  of  Mesopotamia ;  aU  of  which  are  in  connection 
with  the  great  fault  and  anticlinal  axis  which  bounds  on  the  south- 
west and  south  respectively,  the  highland  of  Persia,  Karmania,  and 
Mekran. 

*  See  Captain  Bobert«on*8  interesfcing  and  valuable  "  Memoir" — Journal  of 
the  fiombaj  Asiatic  Sociotj.     Vol  III.  part  2nd,  p.  8,  1850. 
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Kotes  upon  some  remarkable  Waterspouts  seen  in  Bengal  between  fie 
If  ears  1852  and  1860. — By  Majob  Wjiltee  Stanhope  Shebwill. 
— Boundary  Commissioner y — F,  G.  S.  ;  F.  B.  G.  8. 

Daring  several  years  in  wbicli  I  have  been  engaged  in  recording 
remarkable  atmospherical  phenomena  in  Bengal,  I  have  witnessed 
the  formation  and  dispersion  of  several  very  remarkable  waterspouts 
in  and  near  Calcutta ;  of  these  natural  bodies  I  have  made  a  memo, 
that  describes  the  dates,  appearance,  times  of  duration,  size,  and 
direction  of  translation  of  these  remarkable  natural  phenomena,  in 
the  hope,  that  it  may  assist  any  future  enquiries  that  may  be 
instituted  into  the  nature  of  the  laws  regulating  these  bodies ;  for  up 
to  the  present  time  no  satisfactory  theory  has  been  advanced  that 
serves  to  connect  these  phenomena  with  the  general  law  of  physics. 

Electricity,  doubtless,  is  the  grand  mover  in  the  formation,  action 
and  dispersion  of  waterspouts,  but  its  mode  of  action  has  not  yet 
been  satisfactorily  analyzed.  These  colunms  are  composed  of  dense 
masses  of  vesicular  vapours  similar  to  heavy  storm,  or  rain  clouds, 
some  portion  of  the  column  has  generally  a  violent  gyratory  motion 
as  weU  as  a  motion  of  translation.  Those  seen  near  Calcutta  have  all 
been  long,  slender  columns  about  1000  feet  in  length,  of  a  pale  blue 
colour,  dark  at  the  edges  and  pale  in  the  middle ;  this  appearance  in- 
dicates them  to  be  solid  columns  of  vapour ;  a  glass  rod  held  up  to 
the  light  wotdd  present  the  same  appearance,  as  would  also  a  baro* 
meter  glass  tube  fiUed  with  water,  or  a  human  hair  which  is  a  tube 
filled  with  liquid,  or  any  similar  object  that  possesses  transparency. 

In  many  cases  waterspouts  are  accompanied  by  thunder  and  light* 
ning,  balls  of  fire,  or  great  noise,  they  uproot  trees,  destroy  cultivation, 
overturn  hayricks  and  houses,  exhaust  tanks  of  their  water,  drawing 
up  the  fish  at  the  same  time,  showering  them  down  upon  dry  land 
and  on  the  tops  of  houses  miles  away  from  the  spot  horn  whence  taken 
up :  but  of  the  waterspouts  mentioned  in  these  notes,  not  one  did  any 
harm  or  the  slightest  damage,  most  of  them  were  dissipated  into 
heavy  rain,  or  were  absorbed  upwards  into  the  clouds  without  effect- 
ing any  contact  with  the  ground.  Only  one,  that  seen  over  Howrmh, 
was  accompanied  with  lightning  and  thunder.     No  one  waterspout 
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was  accompanied  with  hail,  which  often,  does  accompany  the 
dispersion  of  waterspouts ;  no  one  drew  any  water  or  other  substances 
upwards,  as  is  the  case  when  waterspouts  are  formed  at  sea.  The 
general  length  of  the  waterspouts  seen,  were  a  thousand  feet,  one 
however  was  400  feet  and  another  1500,  in  length. 

It  will  be  remarked  that  those  waterspouts  seen  near  Calcutta  took 
place  during  the  later  months  of  the  wet  or  south-west  monsoon, 
August,  September,  and  October. 

That  electricity  is  the  grand  mover  of  these  bodies  I  think  is 
evidenced  by  waterspouts  being  more  general  in  dead  calms  than  in 
windy  weather ;  the  suddenness  of  their  formation ;  their  instanta- 
neous dispersion  when  once  the  condensation  of  their  vapour  com** 
mences,  their  violent  and  rapid  gyratory  motion  ;  their  great  power 
of  destructiveness  although  no  wind  may  accompany  them,  their 
peculiarity  of  tearing  trees  into  dry  shreds  in  a  precisely  similar 
manner,  as  a  tree  struck  by  lightning  is  torn  and  dried  by  the  eva« 
porisation  of  all  particles  of  sap  from  excessive  heat;  the  violent 
electrical  discharges,  balls  of  fire  and  hail  that  oftentimes  accom- 
pany them  ;  and  the  fact  that  their  presence  in  no  way  affects  the 
barometrical  readings  of  the  moment. 

The  favourite  theory  regarding  the  formation  ofthese  phenomena  is 
simply,  that  when  the  electrical  tension  of  the  clouds  is  very  intense, 
the  powerful  action  that  arises  from  this  state  of  tension  causes  the 
cloud  to  lower  itself  towards  the  earth,  for  the  purpose  of  discharg- 
ing its  electricity ;  this  sudden  rush  of  the  cloud  and  its  contained 
electricity  towards  the  earth  together,  compose  the  waterspout : 
during  their  descent,  from  some  unknown  cause,  a  violent  gyratory 
motion  takes  place,  light  substances  are  attracted  upwards,  and  those 
whose  weight  prevents  their  leaving  the  earth,  such  as  trees,  houses, 
haystacks,  &c.,  are  torn  and  shreded  to  pieces  ;  should  the  waterspout 
meet  with  water,  it  is  immediately  entangled  in  the  gyratory  motion 
and  drawn  upwards,  as  was  the  case  some  years  ago  at  Cuttack, 
where  numbers  of  small  frogs  and  fish,  drawn  up  with  the  water  from 
a  tank,  were  precipitated  from  the  clouds  and  were  collected  alive  from 
the  roofs  of  the  houses  in  the  station. 

Man  has  learnt,  in  a  great  measure,  to  disarm  the  lightning  of  its 
dangerous  power ;  he  has  learnt  how  to  avoid  and  not  only  to  avoid, 
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but  he  has  also  leamt  how  to  make  use  of  for  his  own  purposes  one  of 
the  most  fearful  and  hitherto  ungovernable  and  tremendous  natural 
phenomena,  the  cyclone :  meeting  at  sea  with  this  violent  and 
formerly  much  dreaded  wind,  the  intelligent  sailor  boldly  sets  his  sails 
to  meet  it,  and  by  his  intelligence  and  foresight  makes  what  might, 
in  his  ignorance,  have  been  his  destruction,  a  fair  and  a  favorable 
wind  to  help  him  on  his  way  to  his  desired  haven  ;  or  else,  laying  to, 
he  bows  to  the  storm  and  patiently  allows  it  to  pass  on  its  way, 
resuming  his  journey  when  it  has  passed.  And  so  it  should  be  with 
waterspouts,  to  thoroughly  search  out,  and  to  understand  the  laws 
that  govern  these  impetuous  columns  would  not  only  be  satisfactory 
to  science,  but  might  be  the  means  of  affording  some  protection  to 
those  who  are  liable  to  be  harmed  by  them ;  mankind  possessing  this 
knowledge  might  be  able  to  disarm  these  columns  of  their  power  of 
uprooting  trees,  overturning  houses,  sinking  small  vessels,  disabling 
others,  of  demolishing  valuable  plantations  and  cultivation,  and  car- 
rying destruction  in  their  path  ;  but  our  knowledge  concerning  water- 
spouts, as  it  at  present  stands,  allows  these  phenomena  full  power  to 
do  as  they  please. 

The  formation,  action  and  dispersion  of  the  waterspouts  observed, 
being  very  similar,  I  proceed  to  detail  the  above  appearances  in  a  very 
grand  waterspout  that  occurred  within  1^  miles  of  my  house,  merely 
observing,  that  there  appear  to  be  only  two  methods  for  their  disper- 
sion, namely  either  by  precipitation  of  vapour  to  the  earth  as  heavy 
rain  ;  or  absorption  upwards  as  vapour  into  the  clouds. 

On  the  7th  October,  1859,  a  waterspout  of  colossal  dimensions  was 
seen  to  form  and  burst  at  Dum  Dum  8  miles  north-east  of  Calcutta. 
(See  plate  I.  and  plate  II.  fig  3.) 

The  observations  made  upon  this  phenomena  at  the  time  are  as 
follows : — 

The  south-west  monsoon  had,  during  the  week,  received  its  first 
check  by  the  north-east  monsoon  endeavouring  to  cross  the  Himalyah 
Mountains  and  to  drive  back  the  heavy  masses  of  clouds  and  mois- 
ture that  had  been  banked  up  along  their  flanks  during  the  whole 
of  the  rainy  season,  or  during  the  prevalence  of  the  south-west 
monsoon. 

At  Dum  Dum,  the  whole  visible  heavens  were  occupied  by  a  dense 
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mass  of  very  grandly  shaped  and  massivefp'  grouped  strata  of  cumuli, 
at  various  elevations,  the  lowest  from  actual  measurement  was  2000 
feet  above  the  earth  ;  the  highest,  probably  reaching  to  25,000 ;  the 
whole  mass  being  about  5  miles  in  vertical  thickness. 

The  aspect  of  the  heavens  during  the  past  few  days  had  been 
most  remarkable :  presenting  a  scene  of  great  atmospherical  disturb- 
ance, the  clouds  evidently  being  impelled  from  the  south  by  the  south- 
west monsoon ;  but  violently  checked  by  the  north-east  monsoon, 
giving  to  the  whole  mass  of  clouds  extending  for  as  many  miles  as 
the  eye  could  reach  from  north  to  south,  and  from  east  to  west,  a 
rotary  and  at  the  same  time  an  undulatory  motion ;  in  fact  causing 
huge  tracts  of  clouds  to  revolve  rapidly  round  a  centre  that  appeared 
from  my  position  to  be  about  5  miles  to  the  south-east.  This  rotary 
motion  performed  in  a  very  large  circle  gave  the  clouds  the  appear- 
ance of  moving  in  two  distinct  directions,  for  the  clouds  nearest  to 
my  position  appeared  to  be  going  to  the  north,  and  those  furthest 
removed  appeared  to  be  going  to  the  south. 

There  had  been  but  little  rain  during  the  day  ;  in  the  early  portion 
of  the  day  the  wind  had  been  from  the  south  bringing  with  it  a 
large  body  of  clouds  from  the  sea ;  at  noon  it  changed  to  the  south- 
west ;  and  at  2  p.  m.  to  the  west  and  at  4  p.  m.  to  the  north. 

It  was  between  the  hours  of  3  and  4  p.  m.  that  the  greatest  distur* 
bance  in  the  clouds  took  place  ;  the  whole  mass  revolving  and  heaving 
violently ;  extensive  masses  of  clouds  being  crushed  and  driven  into 
others  but  imattended  by  any  electrical  discharges.  It  now  rained 
heavily  to  the  north  and  east.  It  was  during  this  time  that  more 
than  one  waterspout  endeavoured  to  form,  but  unsuccessfully.  It  was 
whilst  observing  the  highly  agitated  masses  of  clouds  that  were  revol- 
ving and  oscillating  in  a  most  peculiar  manner,  that  I  witnessed  the 
commencement  and  termination  of  the  remarkable  waterspout  now 
imder  consideration.  At  3  p.  m.  it  became  suddenly  quite  calm  and 
during  the  calm  a  pale  watery-looking  but  very  lofty  cumulus,]the  base 
of  which  was  a  right  line,  and  parallel  to  the  horizon,  was  seen  to  bulge 
out  downwards  or  towards  the  earth  in  a  long  weU-defined  and  light- 
blue  coloured  outline ;  from  the  centre  of  this  hanging  curve  a  broad 
column  of  a  pale  watery  vapour  rapidly  sank  towards  the  earth,  close- 
ly resembling  a  very  attenuated  cone,  dark  at  the  edges  and  pale  blue 
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in  the  centie,  plainly  Bbow&g  it  to  be  a  solid  cylinder ;  as  it  neared 
the  earth,  the  lower  half  of  this  elegant  column  commenced  to  gyrate 
rapidly,  the  lower  end  oscillating  violently  to  the  right  and  to  the 
left ;  this  latter  movement  I  imagine  to  be  a  mere  optical  illusion, 
caused  by  the  lower  end  of  the  column  revolving  in  a  circle  of  latge 
diameter ;  as  the  column  neared  the  earth  it  expanded  and  contracted 
in  an  agitated  and  rapid  manner  about  the  centre  into  cloud-like 
protuberances  which  partook  at  the  same  time  of  the  motion  of  the 
revolving  column. 

Upon  arriving  nearer  the  earth,  the  end  of  the  cohimn  parted  into 
two  slender  columns  about  150  feet  each  in  length,  and  in  this  con- 
dition reached  the  ground. 

The  shape  of  the  column  was  now  completely  and  instantaneoualj 
altered ;  for  the  whole  cumulus  burst  and  was  seen  pouring  down  to 
the  earth,  not  as  a  shower  of  rain  but  as  a  heavy  mass  of  water, 
resembling  a  waterfall  more  than  a  shower  of  rain,  that  completely 
exhausted  and  brought  the  whole  cloud  to  the  ground  in  a  few 
seconds  of  time. 

The  estimated  height  of  the  cumulus  from  its  summit  to  its  base 
was  5000  feet,  and  3,000  feet  in  length,  the  whole  of  which  mass  of 
vapour  was  precipitated  tiunultuously  and  instantaneously  to  the 
ground  in  the  shape  of  water. 

The  period  of  duration  of  the  column  from  its  first  forming  to  its 
bursting,  occupied  about  25  seconds,  and  'offered  a  very  grand  and 
imposing  sight. 

The  mass  of  water  so  suddenly  precipitated  upon  a  large  grassy 
plain,  for  the  column  burst  upon  the  artillery  practice  ground,  was 
simply  to  put  half  a  square  mile  of  country  under  water  for  about 
half  a  foot  deep.  This  water  took  14  days  to  drain  off  by  the  usual 
drainage  courses  of  the  country. 

That  the  waterspout  was  accompanied  by  a  noise  I  can  hardly 
doubt,  judging  from  the  alarm  exhibited  by  the  cattle  in  its  neigh- 
bourhood who  fled  in  all  directions  as  it  descended.  No  noise  was 
however  heard  from  my  position  1^  mile  distant. 

By  the  assistance  of  a  theodolite,  a  measured  base,  and  observed 
marks  upon  the  walls  of  my  house,  I  was  enabled  to  aecertain  that 
the  height  of  the  waterspout  from  its  junction  with  the  clouds  to  its 
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lowest  extreme  point,  at  the  moment  of  bureting  was  1,500  perpen- 
dicular feet. 

Half  an  hour  after  this  waterspout  had  disappeared  another  form- 
ed to  the  east  of  my  position ;  it  was  a  very  attenuated  column 
about  900  or  1000  feet  in  l«:igth,  but  the  cloud  from  whence  it  de- 
scended being  upwards  of  2000  feet  above  the  earth,  no  contact  was 
completed;  the  column  which  lasted  for  half  an  hour  gradually 
faded  away,  being  absorbed  upwards  into  the  cloud  from  whence  it 
had  descended.  The  cloud  and  column  were  moving  rather  rapidly 
towards  the  south,  which  probably  accounts  for  the  column  never 
reaching  the  ground.  The  column  gyrated  and  oscillated  violently, 
lengthening  and  contracting  as  shown  in  the  diagram,  where  eleven 
different  positions  of  the  column  are  given  sketched  at  intervals  of 
from  2  to  5  minutes. 

Towards  sunset,  the  clouds  began  to  yield  to  the  north-wind  and 
were  gradually  driven  out  to  sea,  leaving  a  clear  cloudless  sky,  and  at 
9  o'clock  at  night  not  a  cloud  was  to  be  seen. 

The  north-east  monsoon  had  fairly  set  in. 

inches 

Barometer  at  the  time  8  p.  M.  ...  ...      29.796 

Attached  thermometer,  ...  ...  ...      85*.8 

Dry    ditto,     ...  ...  ...  —      86^.2 

Wet  ditto,     ...  ...  ...  ...      81*.8 
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Note  on  the  Baces  of  Bein  Deer, — By  Edwaed  Bltth. 

(Concluded  from  page  306.) 

In  a  foot-note  to  p.  283, 1  briefly  remarked  on  the  races  of  Rein 
Deer,  and  stated  that  I  would  recur  to  the  subject  in  the  sequeL 

Mr.  Andrew  Murray  of  Edinburgh  has  been  engaged  in  investi- 
gating the  question,  whether  the  Rein  Deer  of  Lapland  differs  from 
the  barren-ground  race  of  N.  America,  and  he  has  figured  what  he 
assumes  to  be  characteristic  horns  of  each  race,  suspecting  that  the 
broad  vertical  plate  into  which  the  brow-antler  commonly  expands  in 
the  barren-ground  Caribou,  to  be  peculiar  to  that  race  (Edin,  New 
Bh.  Journ.,  April,  1858),  In  a  Lapland  specimen,  however,  in  the 
Society's  museimi,  received  from  that  of  Christiania  (and  not  impro- 
bably the  head  of  a  wild  animal),  the  horns  more  nearly  resemble 
the  American  horns  figured  by  Mr.  Murray  ;  and  I  therefore  greatly 
doubt  his  supposed  distinction  between  the  barren-ground  Caribou 
and  the  wild  Lapland  Deer. 

Referring  also  to  the  detailed  notice  of  the  wild  Rein  Deer  of 
northern  Scandinavia,  in  Mr.  L.  Lloyd's  *  Scandinavian  Adventures' 
(II,  193),  I  find  that  this  author  remarks  (probably  on  the  authority 
of  Prof.  Nilsson),  that  the  horns  of  the  wild  Rein  Deer  of  Europe 
^^  are  large  and  slender,  with  brow-antlers  which  are  hroad  and  paU 
mated"  But  the  horns  of  the  wild  animal  of  arctic  Europe  would 
seem  to  be  rare  in  museums  ;  while  those  from  America  are  exclusively 
the  production  of  wild  animals,  and,  as  a  rule,  are  undoubtedly  picked 
specimens  chosen  firom  a  considerable  number.  Hence,  perhaps,  the 
difference  alleged  or  suggested  by  Mr.  Murray.  Moreover,  in  no 
other  species  of  Deer  are  the  horns  so  extraordinarily  variable ;  where- 
fore, to  arrive  at  a  fair  conclusion,  it  must  be  necessary  to  examine  a 
considerable  number  of  unselected  horns  of  the  wild  animal  from 
both  regions.* 

*  The  Cervus  coronatw  of  GeoffVoy  was  founded  on  a  very  remarkable  pair, 
supposed  by  him  to  have  belonged  to  a  peculiar  species  of  true  Elk  (or  Moose) ! 
Tide  figure  in  Griffith's  English  edition  of  the  B^sfne  Animal  (EV,  96),  and  also 
in  Cuvier's  Ossemetu  FossUes  together  with  a  gradation  of  other  horns  referring 
them  clearly  to  the  Bein  Deer :  this  carious  pair  consisting  of  broad  palms  with- 
out any  beam,  and  dividing  anteriorly  into  spillers. 
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It  would  appear  that  the  wild  Bein  Deer  of  arctic  and  sub-arctic 
Scandinayia  still  exists  in  very  considerable  numbers.  Thus  Lloyd, 
quoting  Prof.  NUsson,  states  that — *'  On  the  high  f jails  in  the  yicinity 
of  Roldahl  and  Woxlie,  the  Bein  Deer  collect  at  times  in  astonishing 
numbers.  One  day  in  the  beginning  of  June,  1826  (a  couple  of 
months  before  my  visit  to  this  district),  the  fjall,  for  the  breadth  of 
a  Norwegian  mile — ^which  is  a  trifle  more  than  seven  English  miles 
— ^was  as  thickly  covered  with  Kein  Deer  as  the  ground  is  where 
Sheep  feed  in  a  flock.  •  •  •  The  herd  extended  such  a  distance, 
that  the  eye  could  not  embrace  the  whole  at  once.  Subsequently 
the  Deer  separated  into  three  divisions.  •  •  •  This  reminds 
one  as  well  of  the  interminable  herds  of  Antelopes  in  the  deserts  of 
Africa,  as  of  the  equally  large  herds  of  Bisons  in  the  prairies  of 
America.  •  •  •  That  this  account  is  literally  true,  the  Professor 
adds,  is  the  more  certain,  because  it  was  given  him  at  different  places 
and  by  different  persons,  who  all  agreed  in  their  relations.  The 
phenomenon  excited  a  great  deal  of  interest — ^no  person  having  pre- 
viously seen  so  large  a  number  of  Bein  Deer  collected  in  one  and 
the  same  place.  On  the  Jemtland  and  Herjeadalen  mountains  in 
Sweden,  as  well  as  in  the  north-eastern  portion  of  Lapland  up  to  the 
North  Cape,  [the  wild]  Bein  Deer  are  also  pretty  abundant.  But 
in  the  intermediate  coimtry,  which  with  some  propriety  may  be  called 
Western  Lapland,  though  formerly  nimierous,  very  few,  according  to 
LaBstadius,  are  now  to  be  foimd. 

"  The  number  of  wild  Bein  Deer  killed  annually  in  Scandinavia, 
by  one  means  or  another,  is  considerable.  Very  many,  to  my  know- 
ledge, are  shot  on  the  Norwegian  mountains  by  peasants  and  others  ; 
as  also  in  the  more  northern  part  of  the  peninsula.  One  of  my 
guides  in  Bussian  Lapland,  who  was  much  celebrated  as  a  chasseur, 
assured  me,  indeed,  that  in  his  time  he  had  destroyed  hundreds  of 
those  animals — ^in  one  instance  as  many  as  nine  in  a  single  day.  For 
the  most  part  he  had  shot  them  during  the  autumn,  when  they  were 
in  the  best  condition  :  but  many  he  had  also  run  doivn  on  Skidor." 
There  ought,  therefore,  to  be  no  great  difficulty  in  procuring  fine 
horns  of  the  wild  European  animal  for  museums. 

"  Of  the  tame  Bein  Deer  of  Lapland,"  continues  Mr.  Lloyd, 
<<  there  are,  so  to  speak,  two  kinds :  the  so-called  JFJdll  Ben,  or  moun- 
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tain  Bein  Beer,  which  for  the  greater  part^of  the  year  are  herded  on 
such  eloFated  regiona  as  to  be  deatitate,  or  nearly  ao,  of  arlxnea^ 
yegetation ;  and  the  Seoge  Betiy  or  forest  Bein  Deer,  that  ail  the  year 
are  pastured  in  the  forests.  The  Skogs  Ben  is  the  larger  of  the  two ; 
but  even  he  is  much  inferior  in  size  and  nobility  of  appearanee  to  the 
wild  Bein  Deer.  The  latter  is  oecaaionally  killed,  weighing  abonfe 
850  fbw, ;  whereas  the  tame  Ban  Deer,  according  to  Swedish  natur- 
alists, never  attain  to  more  than  200  fts.*  The  wild  Bein  Deer  is 
of  a  mnch  lighter  and  more  handsome  colour  than  ^e  tame.  His 
eoat — in  the  winter  at  least — is  immensely  thick.''  (Lloyd's  '  Scan^ 
dinavian  Adventures,'  II,  IdO,  192, 198,  206.) 

Another  writer  describes  the  wild  Bein  Deer  of  Scandiasvia  as 
**  thinner,  with  more  appearance  of  bone,  and  considerably  dtrooger** 
than  the  tame ;  in  fact,  a  more  '  game'*looking  animal,  ae  i»  osually 
the  case  with  species  in  a  state  of  nature. 

The  object  of  these  citations  is  to  shew  that  the  fossil  Bein  Be9 
of  the  British  Islands  may  well  be  identieal  witii  the  existing  wild 
animal  of  Scandinavia,  as  distinguished  from  tibe  tame  kind,  rather 
than  of  a  race  peculiar  to  the  banreD^grounds  of  arotic  ATi^tmoa  (as 
has  been  suggested),  which,  however,  I  suspect  to  be  one  and  the 
same  particular  race  ;t  whereas  the  Musk  Ox,  likewise  met  with  fossil 
in  Britain,  is  actually  now  confined  to  the  Americaii  *  ban»inpgroundsf 
where,  also,  upon  the  western  continent,  the  European  Bear  is  exda- 
sively  observed. 

'^  NUsson,"  continues  Mr.  Lloyd,  ^'  has  a  curious  t^eoulation  respect- 
ing the  Bein  Deer.  He  imagines  that  those  once  inhaiUting  Scania 
came  from  the  southward  immediately  after  the  Jx»uldfir4QmiaiKMiy 

*  The  main  reason,  I  aaapeot,  of  the  inferior  size  of  the  tame  Bein  Deer,  as 
compared  yrlth  the  'vrild,  is  that  the  young  are  deprired  of  their  neoesaary  aapp^ 
of  milk.     VtHe  end  of  note  to  p.  286,  m$Ua, 

t  Sinoe  the  abore  and  the  note  to  p.  289  were  written,  I  hare  aeen  the  aMntfi 
of  Br.  H.  FakwnerV  paper '  On  the  Oaaifaroua  Oares  of  Oowar,  in  €U»morgaiialiii% 
South  Wales,'  published  in  the  Am.  Mag.  N.  JBL  for  October,  1860,  p.  297  e^  jef. 
The  fossU  Beer  referred  to  in  p.  283  CanteaJ  are  there  referred  to  *^  speeiea  or 
varieties  allied  to  the  Bein  Beer  (Cervut  QueUardi  and  C  prUeusJ.^  TnL 
Owen's  figure  of  what  he  assigns  to  C.  TABiimus  in  his  Palaoniology^  p.  S74 
is  merely  a  copy  of  a  restored  figure  of  a  British  fossil  figured  in  his  Briiitk 
FoeeU  Mammals  and  Birds^  p«  479,  and  is  thevsfiMe  not  authoritalive. 
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and  whilst  that  province  was  still  united  to  Germany :  that,  on  the 
contrary,  those  which  at  present  inhabit  the  northern  portion  of  Scan* 
dinavia,  came  at  a  much  later  period  (and  subsequent  to  the  land 
stretching  between  the  Gulf  of  Bothnia  and  the  White  Sea  having 
risen  from  the  deeps),  by  the  way  of  Finnish  Lapland.  He  has 
come  to  this  conclusion  from  fossil  remains  of  the  Bein  Deer  having 
been  found  in  abundance  in  the  alluvial  peat-bogs  of  Scania ;  whereas 
in  the  whole  of  the  line  of  country  between  that  province  and  south- 
em  Lapland,  nothing  of  the  kind  has  been  met  with."  (Ibid,  II, 
191.)  No  diversity  of  race  is  alluded  to ;  and  there  can  be  little 
doubt  that  the  ancient  British  was  identical  with  the  Teutonic, 
and  both  with  the  existent  wild  Deer  of  Scandinavia. 

The  large  Asiatic  race,  which  in  a  tame  state  is  commonly  ridden 
by  the  Toungouz  or  Tungusians  and  others,*  and  which  I  suspect  to 
be  identical  with  the  Woodland  Caribou  of  N.  America,  is  doubt- 
less the  so-called  '  Boe-buck'  of  the  Amiir  territory  noticed  in  p.  92 
antea.  This  I  gather  from  a  passage  in  the  Journal  of  the  celebrated 
pedestrian  traveller,  Capt.  John  Dondas  Cochrane,  B.  N.  (nephew  of 
the  late  venerable  Earl  of  Dundonald),  who  was  informed,  at  Boukh- 
tarmisk,  that  *'  Bein  Deer  abound  in  the  moimtains  [southward, 
beyond  which  is  the  lake  from  which  the  river  Irtisch  takes  its  rise] 
which  also  contain  Sheep.  The  horns  of  the  former  are  considered 
valuable,  fetching  two  or  three  guineas  a  pair ;  when  very  young  thg 
Chinese  purchase  them  and  extract  a  favourite  medicine  ;  the  younger 
the  animal  who  has  shed  the  horns,  the  greater  the  value."  (Coch- 
rane's  *  Narrative,'  2nd  edit.,  I,  p.  180).  Capt.  Cochrane  should  have 
said — the  younger  the  horns  of  the  animal,  not  "  the  younger  the 
animal."  Old  Bishop  Pontoppidan,  as  quoted  by  Mr.  Lloyd,  remarks 
that — "  When  the  Bein  Deer  sheds  his  horns,  and  gets  new  ones  in 

*  The  small  Lapland  race  is  oooaaionally  ridden.  Thus  Clarke  writes — *'  The 
lad  who  had  conducted  me  yauUed  on  the  back  of  one  of  them,  haying  a  Bein 
Deer  skin  for  bis  saddle,  and  two  seiyes  by  way  of  stirrups."  And  again,  at 
Brontikis, — '*  The  rest  of  the  night  was  passed  in  mirth  and  rejoicing,  we  had 
races  in  sledges,  drawn  by  Bein  Deer,  and  amused  onrselvet  hy  riding  on  the 
backs  of  these  animals."  (ClarJce^t  Winter  in  Lapland).  Capt.  Cochrane^ 
writing  of  the  Tongousi  (as  he  terms  them)  remarks — **  I  was  amused  with  their 
manner  of  catching  Bein  Deer,  as  it  reminded  me  of  the  hunting  of  wild 
bullocks  I  had  seen  in  Mexico ;  with  this  difference  only,  that  there  the  man 
rides  a  Horse  fully  trained,  and  here  a  Bein  Deer,"  &c.  &c.  (Pedestrian  Journal^ 
I,  373). 
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their  stead,  they  appear  at  first  to  be  oovered  [as  in  all  other  Deer] 
with  a  sort  of  skin,  and  till  they  come  to  a  finger's  length,  are  so 
soft,  that  they  may  be  cot  with  a  knife,  like  a  sausage,  and  are 
delicate-eating  even  raw.  This  we  have  from  the  huntsmen's  account, 
who,  when  they  are  far  out  in  the  country,  and  are  pinched  for  food, 
eat  them,  which  satisfies  both  hunger  and  thirst."  Of  course  tiiey 
are  then  most  highly  vaflcular  and  full  of  blood ;  and  thus  it  appears 
that  this  strange  delicacy  is  not  quite  peculiar  to  the  Chinese. 

Professor  Pallas,  tracing  the  geographical  range  of  the  Bein  Deer 
in  Asia,  notices  the  occurrence  of  thb  animal  in  the  Kinyan  Alps 
in  Mongolia,  between  the  rivers  Amiir  and  Naun.  (Zoogr,  JBouo* 
asiatica^  edit.  1880,  I,  203.)  It  can  hardly  migrate  annually  to  the 
sea-coast  from  that  mountainous  far-inland  r^on,  which  migration 
is  held  to  be  a  necessity  of  existence  with  the  Bein  Deer  of  Lapland. 
But  does  the  large  or  Woodland  race  of  this  animal  anywhere 
migrate  to  the  sea-coast  P 

It  is  remarkable  that  the  Bein  Deer  has  never  been  domesticated 
in  arctic  America ;  and  the  more  so,  as  the  immediate  weetem  shore 
of  Behring's  Straits  and  the  Aleutian  Isles  are  inhabited  by  true 
Esquimaux  (Vide  Yon  Wrangell,  Sabine's  Translation,  pp.  843, 372), 
who  cannot  but  know  of  the  domestic  herds  in  the  possession  of  their 
neighbours  the  Tschuktschi  ;*  but  a  reason  may  well  be,  that  where 

*  By  the  way,  Dr.  Godman  remarks  that  the  wild  "  Bein  Deer  often  psM, 
in  summer,  by  the  chain  of  the  Aleutian  Islands,  from  Behring*s  Straits  to 
Kamschatka,  subsisting  on  the  moes  found  on  these  islands  during  their  passage*' 
(i,  e,  from  Amerioa  to  Asia).  Pennant  stated  that  **  they  are  not  found  in  the 
islands  that  lie  between  Asia  and  Amerioa,  though  numerous  in  Kamachatka.'* 
They  do  not  appear  to  inhabit  them  pennanently. 

Cuyier  has  shewn,  by  a  laborious  investigation,  that,  during  the  historic 
period,  this  animal  neyer  extended  in  Burope  further  south  than  the  Bmltic  and 
the  northern  parts  of  Poland ;  and,  at  present,  as  Sir  C.  Lycdl  remarks,  il 
**can  scarcely  exist  to  the  south  of  the  65th  parallel  in  Scandinavia;  but 
descends,  in  consequence  of  the  greater  coldness  of  the  climate,  to  the  50th 
in  Chinese  Tartarjr,  and  often  roves  into  a  country  of  a  more  southern  latitude 
than  any  part  of  England."  Beferring  to  Dekay's  'Natural  History  of  New 
York,'  this  author  states — ^''It  is  with  much  hesitation  that  I  include  the  Bein 
Deer  in  the  Fauna  of  our  State  j  but  the  representations  of  hunters  lead  me  to 
suspect,  that,  when  the  yet  unexplored  parts  of  the  State  have  been  more 
thoroughly  examined,  its  existence  may  be  disclosed.  Pennant,  in  his  ttme^ 
asserted  that  the  Bein  Deer  was  not  found  further  south  than  the  most  nortbem 
part  of  Canada.  Cliarlvoix,  however,  saw  one  killed  at  Quebec  The  specimen 
in  the  cabinet  of  the  Mediosd  College  at  Albany  came  from  Nova  Scotia  s  aod 
Harlan  asserts  that  it  does  not  pass  the  State  of  Biaine  into  the  United  States^ 
implying  its  existence  there."  Professor  Emmons  obeerree— ^  It  ia  only  a  few  yean 
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D(^  are  employed  fol*  Bledging,  and  are  unaocusionied  to  the  sight 
of  tame  Deer,  they  would  be  very  apt  to  attack  and  destroy  them,  as 
has  happened  in  instances  where  individual  Bein  Deer  have  been  tamed 
in  the  American  fur-countries  by  Europeans.  In  Lapland,  however, 
the  herds  of  domestic  Bein  Deer  are  always  tended  by  several  Dogs, 
which  guard  and  keep  them  in  order  and  serve  to  hunt  back  any 
stragglers.     (Vide  Lloyd's  8e.  Adv.  II,  213.) 

Beferring  to  Dr.  J.  E.  Gray's  *  Synopsis  of  the  Species  of  Deer' 
(Proe.  Zool,  Soe.  1850,  p.  225),  I  observe  that  he  admits  one  species 
only  of  Bein  Deer,  but  which  ''varies  exceedingly  in  size."  He 
remarks — ^''They  have  a  large  variety  in  Newfoundland,  nearly  as 
large  as  a  heifer  [a  heifer  of  what  race  ?*],  having  very  large  and 
heavy  horns.  There  are  some  horns  of  this  variety  in  the  British 
Museum.  M.  Middendorf  informed  me  that  the  horns  of  the  lax^e 
Siberian  variety  were  as  large  as,  and  greatly  resembled,  the  horns 
from  Newfoundland  (Nova  Scotia)  in  the  British  Museum  collection." 
In  other  words,  the  American  Woodland  Caribou,  and  the  large  race 
of  N.  Asia,  are,  in  aU  probability,  quite  identical. 

sinoe  this  animal  appeared  in  the  northern  parts  of  Yermont  and  N.  Hampshire ; 
from  which  it  is  not  unreasonable  to  infer,  that  in  earlier  time  it  may  have  passed 
still  further  south.  Its  gregarious  habits  and  onsuspioioas  cliaracter  woula  seem 
to  ensure  its  speedy  destruction,  when  plaoed  within  the  reach  of  man."  It  is 
well  known  how  much  the  climate  of  the  Atlantic  States  of  N.  America  has  been 
ameliorated,  from  the  seasons  being  rendered  less  excessive,  by  the  gradual  exten- 
sWe  clearanoe  of  the  forests ;  as  that  of  N.  Europe  sinee  the  time  of  OBSsar.  On 
the  Pacific  Goast  of  N.  America,  Oapt.  Beechey  remarks  that  Bein  Deer  occur  in 
some  seasons  of  the  year  in  New  Caledonia  (now,  to  avoid  confusion,  termed  British 
Columbia),  or  the  country  drained  by  Fraser's  Biyer. 

*  Clarke  remarks,  of  the  Cows  which  he  saw  in  his  joarney  from  Tomea  to 
the  Muonio  river, — ^  The  Cows  here  are  all  of  the  same  white  colour,  and  very 
littb  larger  than  sucking  calvea  in  England ;  but  so  beautiful,  and  yielding  milk 
of  a  quality  so  superior  to  any  we  had  before  tasted,  that  we  longed  to  introduce 
the  breed  into  our  own  countiy.  It  is  almost  all  cream  ;  and  this  cream,  with 
the  most  delicious  sweetness,  is,  at  the  same  time,  even  when  fresh,  so  coagulated, 
tliat  a  spoon  will  nearly  remain  upright  after  it  has  been  plunged  in  it.  Of  course,** 
it  is  added,  *'  its  richness  must  be  principally  attributed  to  the  nature  of  the 
food  which,  during  summer,  these  cows  select  for  themselves  in  the  forests ;  and 
this  consists  entirely  of  the  tender  twigs  and  young  shoots  of  trees.**  TVaveU 
to  tie  North  Cape^  p.  309. 

The  pretty  little  Norwegian  cows  are  thus  incidentally  noticed :  comment  about 
the  **  as  if*  is,  of  course,  unnecessary.  "  Then  came  the  goats  and  sheep,  and  the 
little  cows  following  like  dogs,  now  and  then  stopping  to  take  a  bite,  when  the  turf 
looked  particularly  sweet  and  tempting — little  fairy  cows  were  they,  much  smaller 
than  our  Aldemeys,  finer  in  the  bone,  and  more  actiye  in  the  legs ;  they  looked 
as  ifXh&j  had  a  cross  of  the  Deer  in  them.  They  were  all  of  one  colour,  a  sort  of 
dirty  cream-colour  approaching  to  dun,  and  almost  black  on  the  legs  and  mnszle." 
f Forest  Scenes  i»  Norway  and  Sweden,    By  the  Bev.  H.  Newland,  p.  166.) 
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Still  it  is  rare  that  even  the  Woodlaad  race  in  America  attuns  to 
the  weight  of  350  lbs. !  One,  4^  fb.  high  at  the  shoulder,  mentioned 
in  Capt.  Cartright's  Journal,  weighed,  his  quarters  270  fts.,  the  head 
20  fts.,  offal  20  lbs. — 310  fts.  in  all :  he  had  an  inch  of  fat  on  his 
ribs,  and  1^  in.  on  his  haunches.  Another,  '^an  old  buck  of  the 
dwarf  breed,"  five  inches  lower  at  the  shoulder  and  which  had  fortj 
points  to  his  antlers*  (the  former  having  but  29),  "  was  in  excellent 
order,  weighing  in  his  quarters  314  fi^.,  with  2^^  lbs.  of  fat  on  his 
haunches,  and  1^  in.  thick  on  his  ribs."  A  buck  of  27  stone  is  also 
mentioned,  which,  ''  had  he  been  killed  in  prime  of  grease,  would 
have  stood  at  least  81  stone,  or  434  fts.  A  veiy  fat  old  doe  weighed 
154  lbs.,  and  another  155  fts.  But  all  of  these  were  particularly  fine 
animals."  In  Lapland,  "  a  fat  ox-Deer  weighed  122  &8.,  and  had 
10  fts.  of  tallow.  This  is,  I  suppose,"  continues  Mr.  Laing,  '^as 
much  as  the  tame  animal  in  general  will  feed  to.  The  wild  race, 
which  comes  considerably  further  south,  is  a  good  deal  larger." 

The  domestic  Deer  of  Lapland,  however,  vary  even  in  neighbouring 
parishes.  '*  None  that  I  saw,"  relates  the  Hon'ble  A.  Dillon,  ^'  were 
larger  than  our  common  English  Fallow  Deer.  Those  in  Russian 
Lapland,  near  Kola,  are  said  to  be  much  taller ;  while  the  wild  ones 
in  Spitzbergen,  though  exceedingly  fat,  are  far  inferior  in  «iz«." 
"  The  Deer  which  I  observed,  as  I  approached  Tomea,"  remarks  Sir 
A.  C.  Brooke,  '^  and  those  I  afterwards  met  with  beyond  it,  confirmed 
me  in  what  I  had  been  told  was  the  fact,  that  the  further  they  live 
north,  the  larger  they  are ;  and  when  I  saw  those  which  were  brought 
to  England  by  Mr.  Bullock  from  the  Boraas  mountains  between 
Christiania  and  Drontheim  (being  the  southernmost  limit  of  their 
range  in  Scandinavia),  their  very  great  inferiority  in  size  to  the  Deer 
of  Finnmark  removed  all  doubt  on  the  point.  Large,  however,  as  is 
their  size,  I  have  been  assured  by  persons  who  have  made  sucoessive 
voyages  to  Spitzbergen,  for  the  purpose  of  taking  this  animal  and  the 
Walrus,  that  the  Rein  Deer  found  on  that  island  exceed  very  contider^ 
ably  in  hulk  those  of  Finnmark ;  and  that  their  tallow  alone,  which  is  a 
principal  object  in  their  capture,  in  many  of  them  amounts  to  the 
extraordinary  weight  of  40  fts.    Respecting  the  size  of  the  Spitz- 

*  Capt  Cartwright  obtained  a  pair  "  with  72  terminal  points."     (**  Joiinud  of 
16  yean'  residence  in  Labrador.)*' 
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bergen  Deer,"  continaes  this  author  (at  varianee  with  Mr.  Dillon,  and 
also  with  a  statement  in  the  Appendix  to  Sir  John  Boss's  2nd  voyage)' 
^  I  have  been  able  to  satisfy  myself,  from  having  had  an  opportmuty 
of  seeing  in  London  a  hannch,  that  was  brought  to  England,  having 
been  salted,  and  afterwards  dressed;  and  from  the  extraordinary 
dimensions  of  it,  the  animal  must  have  been  considerably  larger  than 
any  of  the  Rein  Deer  of  Lapland."  According  to  Clarke, — "The 
breed  of  Kein  Deer  in  the  parish  of  Eroutikis  [in  Lapland]  is  larger 
than  that  of  Bickasjerf,  but  smaller  than  that  of  Kittila ;  and  this 
difference  is  wholly  to  be  ascribed  to  the  difference  in  the  soO,  as  suited 
to  the  growth  of  Bein  Deer  moss  ;  on  which  account  the  Bein  Deer 
of  the  mountains  are  always  smaller  than  those  of  the  forest." 

Here,  indeed,  we  have  probably  the  key  to  the  difference  between 
the  barren-ground  and  woodland  races  of  America,  if  not  elsewhere  ;* 
but  the  difference  of  habit  is  remarkable.  "  In  the  fur-coimtries  of 
North  America,"  writes  Sir  John  Bichardson,  "  there  are  two  well 
marked  and  permanent  varieties  of  this  animal  [incipient  species^ 
according  to  Mr.  Darwin's  theory],  one  of  them  confined  to  the 
woody  and  more  southern  districts,  and  the  other  retiring  to  the  woods 
only  in  winter,  and  passing  the  summer  on  the  coasts  of  the  Arctic 
Sea,  or  on  the  barren-grounds.t  The  latter  weigh  so  little,  that  I 
have  seen  a  Canadian  voys^eur  throw  a  full  grown  doe  on  his  shoulders^ 
and  carry  it  as  an  English  butcher  would  a  sheep.  The  bucks  are 
larger,  and  weigh  (exclusive  of  the  offal)  from  90  to  130  fts.  Those 
of  the  Woodland  variety  from  200  to  24iO  lbs."  "  A  small  doe  of 
this,"  remarks  Heame,  "  is  equal  to  a  northern  buck  :  but,  though 
80  considerably  larger,  their  antlers,  although  much  stronger,  are  not 
so  large  and  branching."  In  Sir  John  Boss's  2nd  Voyage,  we  read  that 
a  specimen,  "  of  larger  size  than  ordinary,"  was  obtained  in  Boothia, 
-weighing  250  fts.  From  nose  to  base  of  tail  it  measured  5  fb.  10  in. ; 
the  tail  5i  in. :  height  at  the  shoulder  4}  in. ;  of  the  hind-quarters 
4  fb.  5  in. ;  and  girth  behind  the  four  legs  55  in. ;  those  of  Melville 
Island,  Boothia,  and  Spitzberyen,  it  is  stated,  '^  did  not  average  above 
half  the  weight."    Probably,  therefore,  a  straggler  of  the  woodland 

*  The  American  barren-grounds  are  physically  similar  to  the  mountainous 
parts  of  Lapland,  and  also  to  the  '  tundras*  of  Siberia. 

t  He  subsequently  remarks — *'  Contrary  to  the  habits  of  the  Barren -ground 
Caribou,  the  Woodland  variety  travels  southward  in  the  spring." 
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race.  We  may  accordingly  presume  that  the  corrent  statement  that 
the  further  northward  this  animal  inhahits,  the  larger  it  grows,  is 
true  only  within  certain  limitations,  depending  much  on  the  charac- 
ter of  the  country.  The  large  woodland  race,  indeed;  inhabits  south- 
ward  of  the  small  barren-ground  race:  the  former  migrating  in 
summer  to  the  polar  sea ;  the  latter  southward  to  the  mountains  of 
the  interior ;  and  this  alike  in  Asia  and  America. 

A  NOTE  ON  THE  ANTIQUITY  OP  THE  HUMAN  RACES. 

To  which  I  am  induced  by  recalling  to  mind  a  passage  in  the 
Introduction  to  Von  Wrangell's  *  Narrative  of  an  Expedition  to  the 
Polar  Sea'  (Sabine's  Translation,  p.  cxvii),  wherein  a  flint  implement 
is  mentioned  as  being  in    use   in   modem  times    (A,  2>.  1809). 

Indeed,  elsewhere  (p.  376),  Von  Wrangell  notices,  of  the  Tschuktschi, 

• 

that — ''Iron  being  scarce,  they  sometimes  employ  Walrus  tusks 
^nstead;"  and  also  that — ''The  inhabitants  of  the  Aleutian  Isles 
use  spears  pointed  with  slate  in  killing  Whales"  (p.  340).  So  did 
other  Esquimaux  further  east  (i.  e,  in  America)  fashion  slate  as  well 
as  bone  weapons  until  they  became  acquainted  with  the  use  of  iron, 
and  acquired  possession  of  metal  instruments  from  their  European 
visitors. — "  On  Fadegew  Island,  Sannikow  found  a  Jahakir  sledge, 
and  a  knife,  such  as  is  generally  used  for  scraping  Rein  Deer  skins. 
The  blade,  however,  was  not  of  iron,  but  of  a  hard  ehorp^fiini.  In 
New  Siberia  they  had  found  an  axe  made  of  the  tusk  of  a  Mammoth." 
— Now  Nilsson,  exploring  certain  exceedingly  antique  tumuU  in 
Scania  (the  southermnost  province  of  Sweden),  found  in  them  flint 
arrow-heads  or  spear-heads — ^the  so-called  Celts  or  JSjslts^ — ^togeth^ 
with  bones  of  now  extinct  mammalia,  and  human  bones  including 
skulls,  which  skulls  were  distinctly  of  the  hyperborean  type  of 
humankind,  in  a  latitude  considerably  to  the  southward  of  the  abode 
of  the  hjrperborean  Mongol  at  the  present  epoch,  unless  where  a 
a  much  severer  winter  climate  obtains!  Considering  the  ultra- 
remote  antiquity  of  the  'Celts'  elsewhere  discovered  in  temperate 
latitudes,  does  not  Nilsson's  discovery  somewhat  point  to  the  glacial 
period  of  Agassiz  ?  Albeit  the  hiunan  animal  most  assuredly  never 
originated  in  the  circum-polar  regions,  any  more  than  on  the  minor 
continent  now  called  America,  however  ancient  may  be  the  indis- 


I860.]  Notei  on  (he  Bacei  of  Bdn  Deer,  885 

putable  human  remams  discovered  by  Dr.  Lund  in  certain  Brazilian 
caverns,  and  others  since  disinterred  in  the  valley  of  the  Mississipi ! 
The  human  organism  pertains  strictly  to  the  etdarrkine  as  opposed 
to  the  phtyrrhine  division  of  anthropomorphous  creatures,  the  former 
proper  to  the  major  continent,  the  latter  to  the  minor  continent, — 
the  former  (as  in  mankind)  having  invariably  but  two  pra^-molars 
above  and  below  on  either  side,  the  latter  as  constantly  a  series  of 
three  praQ-molars,  &c.  &c. :  and  it  need  hardly  be  added  that  the 
naked  frame  (with  hair  on  scalp  affording  some  protection  from  the 
sun,  but  certainly  not  from  cold,)  most  surely  indicates  the  priginal 
and  indigenous  abode  of  mankind  to  have  been  in  a  hot  region  of 
the  earth,  even  where,  at  the  present  time,  the  animals  most  nearly 
akin  to  humanity — so  far  as  their  bodily  organization  is  concerned — 
inhabit.  But  what  do  we  know  of  the  geology  of  the  regions 
tenanted  by  the  Gorilla,  the  Chimpanzee,  and  the  Orangs  ?  Just  a 
little!  Of  their  palaeontology,  almost  nothing.  It  is  therefore 
exceedingly  premature  to  dogmatize  or  to  venture  to  affirm  whether  or 
not  a  nearer  (fossil)  link  may  even  yet  be  brought  to  light  than  is 
the  formidable  Gorilla  Ape,  itself  a  re-discovery  but  of  yesterday, 
when  the  proper  regions  of  the  earth  for  such  a  quest  shall  have  been 
duly  investigated.  These  remarks  are  meant  to  afford  little  more 
than  a  hint ;  but  it  is  one  that  will  be  understood  by  those  for  whom 
it  is  intended. — E.  B. 

A  NOTE  ON  DOMESTIC  ANIMALS  IN  GENERAL. 

In  page  291  arUea,  it  is  remarked  that  the  efforts  of  modem  Zoolo- 
gical and  other  Societies  have  not  been  attended  with  much  result 
hitherto,  as  regards  the  domestication  of  wild  animals ;  and  I  believe, 
as  there  intimated,  that  the  subjection  of  all  the  more  important 
domestic  creatures  was  effected  by  human  beings  in  a  very  rude  state 
of  savagery.  Since  writing  those  remarks,  I  have  seen  the  article 
in  No.  CCXXV  of  the  '  Edinburgh  Beview'  on  the  ''  Acclimatization 
of  Animals,"  in  which  the  results  hitherto  attained  are  brought  to 
notice.  "  The  acclimatization  of  the  Eland,"  we  are  told,  ^*  may  be 
now  considered  a  fait  accomple  ;"  but  this  is,  at  most,  a  preliminary 
to  its  domesiietUionj  which  by  no  means  necessarily  follows,  or  may 
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even  be  possible.  The  Common  Pheasant,  for  example,  was  probablj 
introduced  into  Britain  during  the  period  of  Boman  domination; 
yet,  however  thoroughly  naturalized  to  the  country  (for  the  amount 
of  acclimatization  in  this  instance  is  inconsiderable),  and  also  howev^ 
tameable,  it  certainly  manifests  no  tendency  to  become  a  domestic 
bird,  like  the  ordinary  Common  Fowl  or  the  Turkey.  It  will  not 
attach  itself  to  a  home-stead.  ^  The  practical  results,"  we  are  told, 
<<  of  reproduction  and  acelimatization  have  been  so  entirely  lost  sight 
of  for  ages,  that  the  Turkey  in  1524,  the  Musk  Duck  in  1650,  the 
Gold  Pheasant  in  1725,  and  the  Silver  Pheasant  in  1740,  are  the 
only  additions  to  our  catalogue  of  domesticated  animals  since  the 
Christian  sera."  Surely  the  Gt)ld  and  Silver  Pheasants  cannot  be 
justly  termed  domesticated,  although  tame,  and  the  races  permanently 
maintained  either  in  strict  confinement,  or  turned  loose  into  preserves.* 
Most  assuredly  they  are  not  likely  to  become  free  denizens  of  the 
poultry-yard;  like  the  Guinea-fowl,  the  domestication  of  which  is 
really  of  comparatively  modem  date.  Its  name  of  Ouinea-£ow\  indi- 
cates the  indigenous  abode  of  the  particular  species,  a  country 
unknown  to  the  Greeks  and  Eomans ;  whose  Meleagris  and  GalUna 
nttmidica  (quasi  nubica  ?)  referred  to  the  species  of  N.  E.  Africa  and 
perhaps  of  Arabia  (Nuhuda  ptilobhykcha  of  Buppell),  received 
by  them  vid  J^ubi€B.f 

Next,  of  the  two  other  instances  cited, — ^the  Turkey  and  the  Musk 
Duck — it  is  remarkable  that  both  of  these  were  found  by  the  Spanish 
discoverers  already  domesticated  in  the  New  World.    This  Schl^l 


*  Neither  of  them  has  begun  to  vary  in  colour  as  yet,  as  the  semi-wild  Britiih 
Pheasant  often  does,  to  the  same  extent  as  the  tame  Quinea-fowl. 

t  According  to  W.  G.  Browne's  '  Travels  in  Africa,*  &c  (1792  to  1798),  p. 
264,  those  birds  were  even  then  brought  in  cages,  "  as  a  profitable  commoditj," 
to  Cairo  from  Darfour ;  and  doubtless  therefore  at  the  present  day  also,  as  like- 
wise in  ancient  times.  There  is  no  reason  to  suppose  tliat  the  Bomans  domes- 
Hooted  them,  even  though  they  may  have  kept  many  in  captivity.  Prince  John 
of  Portugal,  the  famous  patron  of  African  discovery  (but  more  probably  one  of 
his  successors),  has  t)ie  credit  of  first  introducing  and  multiplying  the  modemly 
domesticated  species  from  Guinea  t  and  the  earliest  known  distinctive  description 
of  it  is  that  by  Dr.  Caius  (1570),  in  which  the  purple  colour  of  the  neck  is  men- 
tioned, which  will  not  apply  to  the  E.  African  K.  ftilobuykcha* 

That  the  £.  African  bird  was  that  known  to  the  Bomans  is  further  distinctly 
indicated  by  an  expression  of  Columella,  who  notices  its  ^^paleam  el  crisiam" 
(peak  and  crest)  ;  referring  to  the  frontal  crest  of  N.  ptilobhtbcha.  (whenoe 
its  name),  which  is  utterly  wanting  in  the  bald-fronted  bird  of  Qiiinaa* 
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has  remarked  of  the  Caraika  mobchata;*  and  the  Carnivora  of 
Montezuma's  menagerie  were  fed  on  the  flesh  of  domestic  Torkejs* 

*  '  Reme  Critique  des  Oiseaux  d*  Europe.'  p.  108.  Were  the  G^se  of  this 
tpecies  which  were  '*  bred  to  supply  feathers  for  ornaments"  in  the  now  ruined 
oity  of  Quiche  (lat.  15*  N.),  which,  like  Mexico,  had  its  soologioal  and  botanical 
gardens  attached  to  its  palace  P  (Stephens's  Incidents  of  Travel  in  CentrcA 
America^  11, 179.)  I  hare  not  access  to  the  original  authorities,  and  know  of  no 
trareller  more  thoroughly  indifferent  to  all  matters  of  Natural  History  than  was 
Mr.  Stephens,  in  a  country,  too,  so  teeming  with  objects  of  interest  in  its  Fantna 
and  Floret.  In  the  hunts  of  that  most  exquisitely  plumaged  bird,  the  Ocellated 
Turkey  (MiLBAeBis  ociXiIiATa),  where  so  void  of  fear  that  he  knocked  one  over 
with  a  pistol  (I,  397),  he  does  not  appear  to  have  distinguished  it  from  the 
oommon  wild  Turkey  of  the  United  States  (M.  qallifato)  :  and  at  the  ruins 
near  Palenque  (within  the  Mexican  territory,  in  about  17*  20'),  he  remarks— 
**  We  expected  at  this  place  to  live  upon  game,  but  were  disappointed.  A  wild 
Turkey  we  could  shoot  at  any  time  from  the  door  of  the  palace }  but,  after 
'trying  one,  we  did  not  venture  to  trifle  with  oar  teeth  upon  another"  (II,  320). 
Just  as,  in  this  country,  an  old  Peafowl  has  the  merited  reputation  of  being  tough, 
as  has  likewise  an  aged  gander  1  But  it  doee  not  follow  that  all  are  not  excel* 
lent  eating  when  of  a  proper  age.  (Indeed,  another  writer  describes  the  flesh 
of  the  Ooellated  Turkey  as  *'  most  delicious-eating."  Froe»  lAm*  8oe.  1859t, 
pt.  1,  p.  62).  The  Jaguar  (Fxlib  okca)  is  indifferently  styled  1^  Mr.  Stephens 
both  '  Tiger^  and  '  Leopard  ;*  and  the  Cougar  or  Puma  (F.  ooitoolob)  is  of  course 
his  '  Lion.'  This  was  to  have  been  expected ;  but  that  the  most  superficial 
of  observers  should  see  the  Ocellated  Turkey  and  pass  no  remark  on  its  extra- 
ordina^  beauty  is  somewhat  surprising.  At  least  it  is  not  probable  that  the 
¥rild  MbXiIAGbib  XBZiOAirA  occurs  so  far  southward  even  as  Palenque  ]  and  at 
the  modern  village  from  which  the  neighbouring  ruins  derive  their  current  name^ 
the  author  mentions  having  procured  a  domestic  Turkey  for  provender. 

It  may  seem  strange  that  the  M.  ocbllata,  in  addition  to  M.  xbxicaita,  was 
not  domesticated  by  the  populous  race  which  the  Spaniards  found  so  highly 
civilized  (in  some  respects)  over  a  vast  extent  of  country  which  it  inhabits ; 
but  neither  have  the  Jungle-fowls  of  S.  India  and  Ceylon  respectively  (Gallus 
SoKirBBATn  and  G.  Staklbti  v.  LafayettiiJ  been  domesticated,  while  their  con- 
ffener  of  N.  India  and  of  all  S.  £.  Asia  and  its  arohipelago,  even  as  fiir  as  Timor, 
(0.  bbbbuodtbus  e.  hankivn$^J  has  been  diffused  in  a  domestic  state  over  the 
world.  Mr.  Gosse  remarks  that — **  The  oommon  Turkey  is,  so  far  as  European 
knowledge  is  concerned,  indigenous  to  i\e greater  Antilles;  having  been  found  by 
the  Spanish  discoverers  already  domesticated  by  the  Indians ;  and  the  European 
domestic  breed  is  descended  from  the  West  Indian,  and  not  from  North  American 
parentage."  f  Birds  of  Jamaica^  p.  329.)  He  gives  no  authority  for  the  statement, 
and  its  accuracy  is  more  than  doubtful.  As  the  late  Mr.  Broderip  remarked — 
*^  Mexico  was  discovered  by  Grijalva  in  the  year  1518  :  and  we  soon  after  find  a 
description  of  the  Turkey  as  one  of  the  productions  of  the  country  by  Gk>marra 
and  Hernandez,  the  latter  of  whom  gives  its  Mexican  name  Huexototl^  and 
makes  mention  of  the  wild  birds  as  well  as  of  the  tame,  Oviedo,  whose  work 
WAS  published  in  Toledo  in  1526,  describes  the  Turkey  well,  as  a  kind  of  Peacock 
of  New  Spain,  whieh  had  been  carried  over  to  the  islands  and  the  Spanish  mai/n^ 
and  was  about  the  houses  of  the  Christian  inhabitants."  (6roderip*s  Recreations 
in  Natural  Bistory.J  This  statement  of  Oviedo  quite  disposes  of  Mr.  Goese's 
assertion  of  its  being  indigenous  to  the  greater  Antilles. 

In  tracing  the  soutliem  natural  distribution  of  the  genus  Mbisagbib,  it  should 
be  borne  in  mind  that  the  so-called  "  wild  Turkeys'*  of  Guiana,  mentioned  by  various 
authors,  are  Curassows^  often  by  their  own  showing ;  while  that  of  Paruguay  is  no 
other  than  the  Psophia  cbbpitanb  (Tide  *•  Letters  from  Para^^uay,  Bnutil,  and  the 
Plate,'  by  C.  B.  Mansfield,  M.  A.,  1856,  p.  533)  ;  and  that  the  JDindons  sauvages^ 
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It  is  only  recently  that  the  true  prototype  of  the  common  Turkey 
(Gallifato  hexicaita  of  Gould)  has  been  made  known ;  and  the 
wild  bird  is  peculiar  to  the  eastern  water-shed  of  N.  America ;  the 
wild  Turkey  of  the  Atlantic  side  of  the  Bocky  Mountains  being 
conspicuously  distinct.  The  domestic  Turkey  was  imported  into  Spain 
early  in  the  16th  century ;  and  from  Spain  it  was  introduced  into 
England  in  1524.  "  This  fowl  was  first  seen  in  France  in  the  reign  of 
Francis  I,  and  in  England  in  that  of  Henry  YIII.  By  the  date  of  the 
reigns  of  these  monarchs,  the  first  Turkeys  must  have  been  brought 
from  Mexico  ;  the  conquest  of  which  was  completed  A.  D.  1521."* 
These  facts  are  generally  known ;  but  not  the  fact,  for  which  there 
is  abundant  evidence,  that  the  domestic  Turkey  was  introduced  fiwn 
Europe  into  the  N.  American  colonies,  where  a  kindred  wild  species 
abounded  in  the  fore8t.t    Mr.  Gould  has  remarked  that  the  hybrids 

or  *  wild  Turkeys,'  of  rarions  regions  of  the  old  world  are  different  Bustards ;  among 
others  the  mat  Bastard  of  Australia  is  not  unfrequentlj  designated  the '  wild  Tur- 
key,* and  the  Australian  Taiaoalla  Latkaki  is  termed  the  '  Brush  Turkey.'  Bui 
it  appears  that  the  true  wild  Turkey  of  the  Atlantic  side  of  the  Bocky  mountains 
of  fiorth  America  (M.  gallipayo  vents)  was  formerly  naturalised  in  Ireland  I 
— *'  the  breed,  the  true  copper-colour,  with  red  legs.*'  (Vide  Thompson, '  On 
the  former  Existence  of  the  Capercali  in  Ireland.'  Ann,  Mag.  N,  U^  X  (1843), 
p.  88.)  The  SociStS  (T  Acclimation  should  turn  its  attention  to  the  naturalisation 
of  this  fine  species,  before  it  is  quite  extirpated,  in  yarious  forests  of  Europe. 
(For  information  regarding  the  Ocellated  Turkey,  vide  JProe.  Liu,  Soe.  1859, 
pt.  1,  p.  62,  and  The  Ibis,  No.  VIII.) 

As  the  indigenous  range  of  the  Turkey  genus  is  restricted  to  North  and  Cen- 
tral America,  so  is  that  of  the  various  Bustards  to  the  major  continent  with 
Australia.  But  the  name  '  Bustard'  is  misapplied  in  the  West,  as  that  of  *  wild 
Turkey'  in  the  East.  Thus  the  so-called  'Bustard'  of  the  N.  American  fur- 
countries  is  the  Canada  Goose !  (Vide  Franklin's  2nd  Voyage,  p.  80.)  Henoe 
'  Bustard  Island'  on  Lake  Athabaska!  Pemetty,  in  his  Historical  Journal  of 
the  Voyage  to  the  Falkland  Islands,  under  the  command  of  M.  de  BougaiavilJe, 
states  that  "  We  found  the  Bustard  exquisite,  either  boiled,  roasted,  or  fricasseed. 
It  appeared  from  the  account  we  kept  that  we  ate  1500  of  them."  The  Falkland 
Island  Goose  is  probably  here  intended.  In  S.  Africa,  the  largest  speeies  of 
Bustard  is  known  as  the  Paonw  (or  '  Peacock')  to  the  colonists — perhaps  tho 
true  pronunciation  of  the  Latin  Pooo,  imitative  of  the  voice  of  the  PeafowL 

*  Encgclopadia  BriUanica, 

t  The  reverend  divine,  Mr.  Francis  Higgeson,  who  wrote  *  A  Description  of 
New  England's  Plantation'  in  1630,  remarks  of  the  harbour  of  Plymouth,  that 
"  the  parsnips,  carrots,  and  turnips  are  here  bigger  and  sweeter  than  is  ordinary 
to  be  found  in  England ;  the  Turkeys  are  far  greater  than  our  English  Turkeys^ 
and  exceedingly  fat  and  sweet  and  fleshy."  I  take  this  quotation  from  the 
*  Edinburgh  Beview,'  No.  CGVIII,  p.  560 ;  and  it  may  be  that  wild  Turkeys 
are  intended;  but  the  reference  to  English  Turkegs  should  indicate  that  the 
latter  were  never  derived  from  the  N.  American  '  plantations,*  at  least  within  the 
knowledge  of  the  colonists  more  than  two  centuries  ago.  Again,  Mynheer  Van- 
der  Donk,  in  his  *  Description  of  the  New  Netherlands'  (Amsterdam,  1656), 
describing  the  Stute  of  New  York  as  it  appeared  at  its  first  settlement  by  Euro- 
peans, states,  that  "  the  most  important  fowl  of  the  country  is  the  wild  Turkey. 
Theg  resemble  the  tame  Turkey  of  the  Netherlands  P* 
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raised  from  the  domestic  Turkey  crossed  with  the  wild  species  of  the 
Atlantic  States  are  rarely  prolific. 

Civilized  man-— or  at  any  rate  European  civilized  man — ^has  domes- 
ticated no  animal  from  the  New  World;  he  has  tamed  and  bred 
certain  Curassows  and  Guans,  but  it  is  doubtful  if  they  can  ever  be 
trusted  loose  and  unmutilated  in  the  poultry-yard,  like  the  indi- 
genously domesticated  Turkey.  The  only  truly  domesticated  animals 
of  America  are  sundry  native  Dogs,  the  Llama  and  Alpaca,  and  the 
little  insignificant  Guinea-pig,  among  mammalia;  and  the  Turkey 
and  the  Musk  Duck  among  birds.  Of  Old  World  species,  the  Rabbit 
has  been  domesticated  probably  within  the  Christian  sera,  and  also 
the  Ferret  (to  a  certain  extent)  among  Camivora  ;  but  neither  of  these 
are  allowed  their  liberty  (though  some  Babbits,  I  think,  might  be,) 
any  more  than  are  the  races  of  white  and  parti-coloured  Mice, — ^all  of 
which  are  so  far  domesticated  that  individuals  require  no  taming,  and 
may  be  freely  handled  without  occasioning  distrust :  the  development 
of  the  breeds  of  domestic  Babbits  is,  indeed,  quite  of  modem  date ;  unless, 
|>erhaps,  in  the  instance  of  the  long-haired  Angora  Babbit.  I  believe 
that  all  of  the  true  Geese  are  most  readily  domesticable  ;  and  the  fine 
Canada  Goose  falls  within  the  category,  but  although  tame  Canada 
Geese  multiply  freely,  they  have  not  yet  so  far  succumbed  to  the  usual 
influences  of  domestication  as  to  vary  in  colour,  like  the  Pea-fowl  and 
Guinea-fowl,  and  even  the  semi-wild  and  protected  Pheasant  and  the 
Fallow  Deer.  Neither,  for  that  matter,  has  the  semi-domestic  Swan, 
which  differs  in  no  respect  from  the  wild  mute  species,  nor  the 
Pea-fowl  and  Guinea-fowl  more  than  the  semi-wild  Pheasant.  All  of 
the  more  thoroughly  subdued  (and  highly  varying)  and  of  the  more 
important  of  domestic  animals  would  seem  to  have  been  subjected  by 
mankind  in  an  exceedingly  low  stage  of  civilization. 

The  only  domestic  Insessorial  bird  is  the  Canary-bird;  and  it 
remains  to  be  shewn  that  this  also  is  not  descended  from  a  tame 
stock  possessed  by  the  ancient  Guanche  inhabitants  of  the  Canary 
islands.  With  the  exception  of  the  Canary-bird,  all  domestic  mem- 
bers of  the  class  Aves  are  either  Pavonida^  Columbida,  or  Anatida, 
The  only  domestic  mammalia  are  the  Dog  and  Cat  (and  Ferret  to  a 
certain  extent)  among  the  Camivora,  the  Babbit,  Mouse,  and  Guinea- 
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pig  among  Bodewtia^  the  Horse,  Abs,  and  Pig  among  JPachgdermak^ 

and  the  rest  are  Bwminantia  including  the  CameUdof, 

Of  other  Vertehn^,  only  the  CYPBnnre  or  Casa-SSIXTB  ▲vbaots  ; 
and  of  IfwerUibrata  only  one  or  more  apecies  of  Hive-hee  and  of 
Mulherry  silk-moth,  unless  the  grana-fina  Coccus  which  is  doubtful, 
— but  the  fact  is  attested  that  certain  insects  are  domeitiedble.  Among 
mammaliai  however,  there  is  the  crowning  instance  of  all-dominaat 
civilized  and  domesticated  mankind.  Other  species  are  or  have  been 
(the  individual,  not  the  race,)  tamed  and  trained,  as  the  Elephant — 
the  Chita,  Caracal,  and  even  the  Lion, — ^the  Otter  and  the  Cormorant^ 
—and  various  Falconida  ;*  but  not  any  of  these  can  claim  to  be 
regarded  as  domesticated  races.  A  few  more  years  will  perhaps 
show  whether  civilized  man  is  competent  to  add  to  the  number  of 
the  latter. 

I  now  pass  to  another  and  comparatively  unimportant  matter,  which 
I  have  not  before  discussed  in  a  scientific  Journal.    Ha^ng  treated 
of  the  domestic  Turkey,  it   may   further  be    remarked  that  the 
origin  of  the  English  name  Twrhey  has  been  much  discussed,  as 
applied  to  a  bird  indigenous  to  America.    The  question  has  often 
been  asked,  and  I  think  that  it  can  be  answered  satisfactorily.    It  is 
certain  that  the  Ouinsa-fowl  was  commonly  termed  the  '*  Turkey 
Hen"  in  former  days,  and  hence  a  difficulty  sometimes  in  knowing 
which  bird  is  meant  by  sundry  old  authors.    Ab  the  Portuguese 
discoveries  along  the  west  coast  of  Africa  preceded  those  of  the 
Spaniards  in  America,  there  is  reason  to  infer  that  our  British  ances- 
tors became  acquainted  with  the  Guinef^fowl  prior  to  their  knowledge 
of  the  Turkey ;  and  the  English  trade  being  then  chiefly  with  the 
Levantine  countries,  our  ancestors  may  well  have  fancied  that  it 
came  from  thence.     Referring  to  a-  curious  old  dictionary  in  my 
possession  (published  in  1678),  for  the  word  Maleagri*^  I  find  it 
translated  "  a  Guinny  or  Turkey  Hen :"  OaUincs  Afrvoanm  «m»  JVtf- 
muUea,  Var,  iine  qua  vulgo  Indiec^^  (Ooq  tP  Inde  oi  the  Frendi, 
corrupted  into  Dinde  and  Dindon!),    Agam^  Numidiea  yuUata  of 
Martial  is  rendered  "  a  Qinny  or  Turkey  Hen.''    Looking  also  into 

•  Add  the  Pig-tailed  Monkey  (Iirrus  ksmbstbinitb)  in  Samatra,  where  trained 
to  gather  ooooa-nuts  ;  whence  termed  by  Baffles  SimiaccirpoUyui,  Alto  Orvoos- 
PH^LUS  HAUABBYAS  by  the  ancient  Egyptians.  {VuU  figure  in  WiUunMii's 
'Domestio  Matmen  of  tiie  ancient  Egyptians,'  1, 150.) 
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an  English  and  Spanish  Diotionaiy  of  so  late  as  1740, 1  find  GaUi- 
pwoo  rendered  "a  Turkey  or  Guinea  Cock  or  Hen."  Well,  it  is 
known  that  our  British  forefathers  originally  derived  the  domestic 
Turkey  from  Spain ;  and  meanwhile  they  are  likely  to  have  obtained 
a  knowledge  of  the  true  habitat  of  the  Guinea-fowl ;  and  therefore 
may  very  probably  have  supposed  the  former  to  be  the  real  Turkey^ 
fowl,  as  distinguished  from  the  Ouinea-fowl ;  and  if  the  word  *  fowl* 
be  dropped  in  the  one  instance  and  not  in  the  other,  be  it  remembered 
that  there  was  another  special  meaning  for  the  word  Guinea,  having 
reference  to  the  Gold  Coast  ;*  otherwise  the  bird  might  have  come  to 
be  known  as  the  *  Guinea,'  as  the  Bantam-fowl  is  now  currently  desig- 
nated the '  Bantam,'  and  the  Canary-bird  as  the  '  Canary,'  or  the 
Turkey-fowl  the  *  Turkey.'t  The  latin-sounding  name  Oallipavo  seems 
to  be  of  Spanish  origin,  and  obtains  among  the  Spaniards  to  this 
day ;  but  their  earliest  name  for  it  was  Favon  de  Uu  Indias,  *'  c'est 
a  dire,"  as  Buffbn  remarks,  ^'  JPaon  dee  Indee  Oecidentalee 9^*  which 
explains  the  reference  to  India  (perpetuated  in  Dindon). 

*  The  name  Omnea-pifft  I  believe,  ib  not  a  corruption  of  '  Guiana-pig'  (as  has 
been  suggested)  ;  but  the  animal  was  brought  to  Europe  in  the  Guinea  slavers 
on  their  return  Toyage  ;  who  also  brought  sundry  small  African  Finches,  which 
have  been  described  as  natives  of  Brazil.  It  is  curious  that  the  Musk  Duck  was 
formerlj  known  in  England  as  the  '  Guinea  Duck,'  also  because  brought  from  B. 
America  by  the  Guinea  tslayers,  and  it  was  considered  as  a  great  delicacy  for  the 
table ;  and  the  white  breed  of  it  is  mentioned  by  Dr.  Caius,  so  early  as  1570,  by 
the  name  of  the  '  Turkish  Duck  1'  This  species  was  noticed  by  Crawfurd  in  the 
Siamese  capital,  and  there  known  as  the  *  Manilla  Duck.'  It  has  long  been 
diffused  over  S.  E.  Asia,  and  is  now  common  even  in  Polynesia.  (Vide  Ellis's 
Munonaty  Tour  ihrough  Hawaii,  &c.) 

t  Another  curious  instance  of  the  kind  is  that  of  the  small  speckled  red 
Finches  of  India  (Estbelda  amakdaya),  which  have  long  been  known  in  Eng- 
land by  the  name  of  *  Amadavats.'  They  are  more  than  once  familiarly  referred 
to,  as  *  A raadavats,' in  Sheridan's  'School  for  Scandal'  (Act  Y,  Sc.  1),  brought 
out  in  1777.  And  they  actually  take  this  name  from  the  city  of  Ahmedab6d  in 
Guzerat !  Witness  the  following  passage  from  '  A  New  Account  of  East  India 
and  Persia,'  by  John  Fryer,  M.  D.,  Cantdbrijf,  (1698).  Among  other  curiosities 
brought  to  Sur&t,  were — **  From  Amadaoad  small  birds,  who,  besides  that  they 
are  spotted  with  red  no  bigger  than  measles,  the  principal  chorister  beginning, 
the  rest  in  concert,  make  an  admirable  chorus."  In  the  'History  of  the  Settle- 
ments of  the  Europeans  in  the  East  and  West  Indies,*  translated  from  the 
French,  by  J.  Justamont  in  1776,  I  find  the  name  of  the  Guzerit  city  spelt 
Ajtnadabat  I  And  hence,  again,  the  specific  name  Amandava  of  Linnssus,  and 
the  generic  name  Amculina  of  Swainson  1  The  French  term  these  pretty  little 
bircU  BengdlM^  adopted  as  the  English  generic  appellation  by  Swainson  in  treat- 
ing of  sundry  African  species.  Our  Indian  bird  is  the  Bengalut  puuctulatus  of 
Brisson,  le  Bengali  piquets  of  BuiTon,  and  Atnaduvade  Finch  of  Albin  (about 
1750).  The  name  Bengali  has  probably  reference  to  Benguela  in  W.  Africa, 
whence  sundry  of  the  tribe  had  been  brought  to  Europe. 
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At  the  present  time  the  domestic  Turkey  is  nowhere  raised  more 
abundantly,  nor  is  more  cheaply  procurable,  than  in  the  country  from 
which  it  thus  erroneously  derives  its  English  name :  for,  although 
the  Musalmfins  of  India  refuse  to  eat  its  flesh,  (allying  that  it 
partakes  of  the  nature  of  the  Hog,  as  shewn  by  the  tuft  of  bristles 
on  its  breast,)  their  co-religionists  of  Turkey,  Egypt,  and  even 
Arabia  (at  Jidda  at  least,  the  port  of  Mekka),  esteem  it  highly ;  and 
at  Cairo  it  is  customary,  some  hours  before  killing  one,  to  give  it  a 
dose  of  rdkiy  which  is  believed  to  render  the  flesh  more  tender.  The 
only  Turkeys  I  have  seen  in  India  are  of  the  Norfolk  breed,  with 
generally  black  plumage  ;  and  this,  with  the  bare  skin  of  the  head 
and  neck,  may  possibly  have  led  to  a  supposition  that  the  bird  is 
akin  to  a  common  black  Vulture  of  the  country,  with  bare  red  neck, 
the  Otooyfs  POKTiGEBiAims  ;*  yet,  if  the  bird  had  been  introduced 
by  Muhfimmedans — say  from  Persia,  instead  of  by  Christians  from 
Europe,  it  is  probable  that  people  of  that  faith  would  have  eaten  the 
Turkey  here  as  elsewhere.  Old  Chardon  mentions  its  introduction 
into  Persia  from  Venice  by  some  Armenian  merchants. 

*  Some  Turkeys  which  I  onoe  possessed  did  actually  associate,  to  a  certain 
extent,  with  a  Vulture  of  the  kind  chained  to  a  post ;  that  is  to  say,  they  gener- 
ally kept  near  it,  as  if  imagining  the  black  Vulture  to  be  one  of  their  own  kind. 
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Dr.  Haug  writes  from  Poona,  in  a  letter  dated  November  16th, 
that  he  has  sent  to  press,  in  Bombay,  the  text  of  the  Aitareya  Brih- 
mana,*  prepared  from  three  MSS.  He  is  also  engaged  in  making  an 
English  translation  with  notes.  Dr.  Haug  has  some  thoughts  of 
having  a  Mahratta  translation  prepared  as  well ;—  which  will  indeed 
be  a  novelty  in  India !  '^  An  edition  and  English  translation  of  the 
most  important  parts  of  the  Rig  Veda  and  Yajur  Veda  will  follow." 
— The  second  part  of  his  very  able  work  on  the  G&th&s  of  Zoroaster 
is  also  shortly  expected  from  Germany. 

The  British  Museum  has  lately  secured  the  pick  of  Capt.  Hay's 
Bactrian  collections  for  £260,  and  the  choice  cabinets  of  Col.  Abbott 
have  also,  by  the  owner's  liberality,  been  temporarily  placed  iu  the 
same  Institution  so  as  to  be  available  for  all  scientific  purposes. 

The  following  is  an  extract  from  a  very  interesting  letter  received 
by  the  President  from  Col.  Cunningham.  It  is  dated  30th  Septem- 
ber, and  is,  we  hope,  only  the  forerunner  of  ftirther  valuable  com- 
munications from  the  same  quarter.  The  inscriptions  here  referred 
to  have  arrived  in  safety,  and  are  now  xmdergoing  translation  by 
Babu  Kdjendralal  Mitter.  We  publish  also  the  list  of  coins  sent  by 
Col.  Cunningham  for  sale  or  exchange,  in  order  that  others  may  have 
the  opportunity  of  supplying  themselves  at  the  prices  fixed  with 
such  coins  as  the  Society  do  not  take. 

''  The  inscriptions  which  I  possess  are  about  equal  in  number  and  in 
importance  to  the  whole  that  have  yet  been  pubUshed  in  the  Journal 
from  its  first  commencement. 

**  The  earliest  inscription  which  I  can  bring  to  your  notice  is  one  of 
Asoka's  rock  edicts  in  Indian  Pali  containing  the  names  of  Antiochus, 
Ptolemy,  Antigonus,  Magas  and  Alexander.  For  the  knowledge  of 
this  inscription  I  am  indebted  to  Mr.  Forrest  of  the  Canal  Depart- 
ment, who  discovered  the  inscription  on  a  huge  boulder,  or  isolated 
rock,  on  the  western  bank  of  the  Jumna,  at  Khalsi  (or  Khalsi 
kangra)  toitkin  the  Sewalik  range. — I  have  only  seen  a  portion  of 

•  M.  Begnier,  we  believe,  is  preparing  an  edition  in  Europe,  which  will   be 
accompanied  by  S&yana's  Commentary. 
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the  inscription  copied  by  hand  by  Mr.  Forrest — but  he  will  no  doubt 
be  able  to  make  a  complete  copy  during  the  approaching  cold  weather. 
— I  may  mention  that  the  letter  R  is  not  used  at  all  in  this  inscrip- 
tion, L  being  invariably  substituted  as  in  Laja  for  Mt^a^  and  in  data 
instead  of  dara  in  the  name  of  Alexander. 

"  I  propose  to  send  you  the  inscriptions  by  an  early  opportunity.— 
One  of  them  I  enclose  at  once,  which  is  the  earliest  that  has  yet 
been  found  connected  with  Gwalior.  K  Bdjendralal  will  kindly 
undertake  to  translate  the  inscriptions,  I  shall  feel  myself  most 
deeply  indebted  to  him.  His  knowledge  of  the  various  ancient  cha- 
racters is  extensive,  and  he  will  have  little  difficulty  in  transferring 
the  inscriptions  into  modem  Nagari.  But  Kajendralal  has  not  the 
same  experience  of  ancient  inscriptions  that  I  have  had,  and  I  think 
it  would  be  worth  while  if  he,  or  you,  or  the  Secretary  of  the  Asiatio 
Society  would  send  me  the  Nagari  transcript  along  with  the  transla- 
tion for  comparison.  I  ask  this  because  I  am  aware  of  the  numerous 
mistakes  in  the  transcripts  and  translations  of  previous  inscriptions. 
I  will  only  refer  to  three  inscriptions  just  now. 

^'Ist. — In  the  inscription  on  the  Boar  Statue  at  Eran,  James 
Prinsep  read  the  K^ja's  name  as  Tar&pini — whereas  it  is  Toramina. 

"  2nd. — In  an  inscription  translated  by  H.  H.  Wilson  (see  Thomas's 
Prinsep's  Antiquities,  II.  245  note  2)  the  4th  and  7th  names  are  given 
as  Vrddipta  and  Siddha,  They  should  be  Pradipta  and  Singha* 
There  are  other  mistakes  besides  these. 

''  8rd. — In  the  great  inscription  from  Kajriha  in  Bundelkhund^ 
translated  by  Sutherland,  the  mistakes  are  numerous  and  important. 
See  Journal  Asiatic  Society  of  Bengal,  1839.  For  instance — ^the 
date  should  be  Samvat  1056  instead  of  1019.  The  inscription  ¥ras 
not  re-engraved  in  kakuda,  or  'bad'  letters,  but  in  kumuda,  or 
*  beautiful'  letters.  The  author  of  the  inscription  was  Dhaj^oa^ 
not  Baxga,  and  he  did  not  live  109  autumns  (satam  sanavakam)  but 
upwards  of  100  autumns  (satam  samadhikam).  Of  his  ancestors 
Vfigyati  and  Vahila  should  be  Vakpati  and  Eahila.  The  latter  formed 
the  lake  which  is  now  called  Bahilya  Sagar  to  the  south  of  Mahaba. 

"  The  correction  of  the  name  of  Banga  to  Dhanga  is  of  the  greatest 
value  to  the  history  of  the  Chandels  as  it  connects  the  Kajraha 
inscription  genealogy,  which  ends  with  him,  with  that  of  the  Mhow 
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inscription  genealogy  wUch  beging  with  him  (see  Prioe's  translation 
of  this  inscription  in  the  12th  vol.  Asiatic  Besearches). 

^'  The  Elajraha  inscription  must  of  course  be  revised — ^but  I  possess 
an  earlier  and  equally  long  inscription  of  Dhanga,  dated  in  Samvat 
1011  or  A.  D.  954,  just  forty-five  years  prior  to  the  other  which 
records  his  death.  A  third  long  inscription  refers  to  Sri  Kokalla ; 
but  the  date,  I  think,  precludes  the  possibility  of  this  referring  to 
the  great  founder  of  the  Kulachuri  Haihayas. 

"  Of  the  Gwalior  inscriptions  one  of  the  most  interesting  is  a  record 
of  Bhoja  Deva,  dated  in  983  Samvat — ^both  in  words  and  figures  =s 
A.  D.  876.  As  this  date  agrees  with  that  assigned  to  the  gpreat 
Bhoja  of  Malwa  by  Kalhan  pundit,  viz.  A.  D.  888 — ^901,  there  can 
be  little  hesitation  in  attributing  this  inscription  to  the  famoue 
Bhoja — (N.  B.  The  form  of  the  figure  9  in  this  date  is  the  same  as 
that  which  B^jendralal  has  read  as  7.)  There  are  many  interesting 
inscriptions  of  the  Kachw^has  and  Tomaras  of  Gwalior — ^which  will 
afford  a  sketch  of  the  destinies  of  the  fortress  from  about  A.  D.  800 
down  to  the  present  -time.  A  poem  which  I  possess  by  the  Bard 
Kharg  Bai  connects  the  last  Kachw4ha  prince  of  Gwalior  with  the 
founder  of  the  Kachw^dia  dynasty  of  Amber  ( Jaipoor).  The  traditions 
still  preserved  at  Narwar  connect  that  large  fortress  with  the  same 
prince.  Tod  calls  bun  Dula  Bao — ^but  that  was  not  his  name. 
He  was  called  Teg-P6l,  and  lost  his  ancestral  kingdom  by  his  absence 
for  two  years  in  Bajput^a,  where  he  went  to  fetch  his  bride.  The 
beauty  of  the  bride  and  the  dalliance  of  the  '  bridegroom'  (dulka) 
are  celebrated  by  the  poet ;  and  tradition  still  preserves  the  story  of 
the  loss  of  his  kingdom  by  Dulha  Rao,  or  the  '  Bridegroom  Prince.' 

'^  Amongst  the  latest  illustrations  of  the  fortunes  of  the  Gwalior 
family,  I  may  refer  to  the  Sanskrit  inscription  which  was  placed  over 
the  Kathantiya  gate  of  the  fort  of  Bohtas.  (See  Joum.  As.  Soc. 
Bengal,  Sept.  1839.)  In  this  the  family  is  called  Tomara,  and  not 
Tuar,  as  by  Tod.  The  name  of  the  4th  prince  has  been  misread  : 
it  should  be  Dunggara,  and  not  Hangara.  Eight  of  the  family  were 
B^jas  of  Gwalior  from  Yira  Sinha  the  contemporary  of  Taimiir  to 
Yikramaditya,  who  fell  on  the  field  of  Paniput,  fighting  against  the 
emperor  Baber.  You  will  find  all  these  Bajas  mentioned  in  Ferishta's 
History  at  different  times. 

3  F 
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'*  I  have  just  packed  up  five  of  the  Gwalior  inscriptions,  which  will 
be  taken  down  to  Calcutta  by  an  officer  who  starts  to-morrow  from 
Njnee  Tal.  I  have  duplicate  copies  for  comparison  with  the  N&gari 
transcripts  that  may  be  sent  up  to  me.  I  have  added  also  an  inscrip- 
tion in  small  characters  from  Batanpur,  in  the  N&gpur  district. 

''  Another  very  large  inscription  in  middle-sized  well  formed  letters 
contains  a  long  genealogy  of  some  unknown  princes — with,  appa- 
rently, the  history  of  a  temple  between  Samvat  960  and  1025,  or  for 
sixty-five  years.  The  money  of  the  time  is  called  ^  Sri^mad  Adi 
Vardha  drammay  which  is  clearly  the  small  silver  Yarfiha  coinage 
bearing  the  Boar  incarnation  on  one  side,  and  the  legend  '  Sri-mad 
Adi  Yoriha'  on  the  other.  A  new  era  is  also  mentioned,  as  well  as 
I  can  remember  now  (for  the  inscription  is  with  Mr.  Griffith)  the 
Yarahada  era,  beginning  about  488  B.  C,  which  is  probably  therefore 
the  same  as  the  Yir&t  era.  There  is  a  M&har&ja  Bhoja  Deva  in  this 
list  also. 

''I  enclose  a  small  inscription  from  Kajriha  which  will  show 
Bitjendralal  two  things. — 1st,  that  there  may  be  a  blunder  in  a  date, 
notwithstanding  the  care  that  ought  to  have  been  taken — and  2nd,  the 
form  of  the  figure  5,  which  is  like  our  English  5  with  rather  a  long 
head.  This  peculiar  form  of  the  figure  is  found  in  one  inscription 
along  with  the  common  5.  I  should  be  glad  to  have  a  translation  of 
this  inscription  if  Rijendrahil  would  kindly  undertake  it.  The  date 
is  probably  1011 — at  least  I  satisfied  myself  by  personal  inspection 
that  the  figure  1  was  first  engraved  and  afterwards  changed  to  O- 
I  understand  the  inscription  to  record  a  series  of  gifbs  to  the  temple 
of  Jinan^th  by  Dh4nga  Rija.  The  gifbs  are  numbered. — 1st,  the 
P/(hila  Garden.  2nd,  the  Chandra  Garden.  3rd,  the  Little  Chandra 
Garden.  4th,  the  Sankara  Garden.  5th,  the  Panoh  Itala  Garden. 
6th,  the  Mango  Garden.  7th,  the  Dhdnga  Tank.  Perhaps  Dh^biga 
should  be  read  Ghinga ;  but  in  the  3rd  line  he  is  called  Bija ;  and  I 
feel  inclined  to  identify  him  with  the  Dh&nga  Baja  of  the  large 
inscriptions  from  the  Brdhmanical  temples. 

'^  Of  coins  I  can  tell  you  but  little,  not  from  want  of  new  matter, 
but  from  want  of  time.  Of  novelties  I  may,  however,  mention  a 
square  copper  coin  of  a  new  king,  Epander,  and  a  tetradrachm  of 
Antiochus  Nikator  with  the  name  of   Agathokles  on  the  reverse. 
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The  title  of  Nikator  is,  I  believe,  unknown  as  belonging  to  an 
Antiochus.  I  have  also  a  hemidrachma  of  Nikias ;  and  Mr.  Baylej 
and  I  have  each  a  hemidrachma  of  Diomedes,  but  of  different  types. 

"  Of  Hindu  coins  I  may  mention  that  Mr.  Bayley  has  a  gold  speci- 
men of  Pravarasena  of  Kashmir,  and  that  I  have  several  specimens 
in  copper  of  Mihira  kula^  and  one  specimen  of  Hiranya  hula  and  one 
of  Gokama.  These  coins  prove  that  Professor  Lassen's  arrangement  of 
the  Kashmir  dynasties  is  untenable.  I  have  also  a  fine  specimen  of 
Tribhuvana  Gupta's  coinage. 

'*  Of  Indo-Scythian  coins  the  finest  specimens  are  in  gold.  One  has 
a  male  figure  standing  beside  a  horse  with  the  legend  AP0OACnO, 
Hhe  divine  steed.'  The  figure  is  like  that  of  MIIPO,  WJiir,  or 
the  sun,  to  whom  the  horse  was  sacred.  Another  coin  has  a  figure 
standing  full  face  with  the  l^end  MAACHNO,  that  is  Mahdsena. 
Another  coin  has  two  figures  both  standing  to  the  front  with  the 
legend  CKANAO  KOMAPO  BIZAPO— that  is  Skmda-kumdra,  Visa- 
Jkha.  Now  Mahasena,  Skanda,  Kum^a,  and  Yisdkha  are  all  titles  of 
K&rttikeya,  the  god  of  war — ^and  I  believe  that  these  coins  give  us 
the  earliest  notices  of  this  god. 

"  By  a  late  paragraph  in  one  of  the  Calcutta  newspapers,  I  see  that 
the  Asiatic  Society  are  anxious  to  part  with  some  of  the  duplicate 
coins  of  the  Stacy  collection.  I  propose  therefore  to  exchange  some 
of  my  duplicates  with  the  Society.  For  this  purpose  I  have  sent  off 
a  packet  of  coins  to  your  address — all  labelled  and  priced,  as  per 
accompanying  list — firom  which  the  Society  can  select  such  coins  as 
they  may  wish  to  possess  to  the  extent  of  800  Bs.  in  exchange  for  a 
number  of  the  Society's  coins,  which  I  have  selected  firom  the  Stacy 
collection  as  per  accompanying  list.  I  think  that  you  will  find  a  very 
great  variety  amongst  the  coins  which  I  send  down — and  some  most 
beautiful  and  rare  specimens.  Amongst  them  are  specimens  of  the 
Indo-Scythians  AP0OACnO  and  CKANAO  KOMAPO. 

List  of  Coins  for  Sale  or  ^Exchange. 

Metal. 
G.  S.  C.  Peesia,  Rs.  As.  P. 

10    0    Daric,    30    0    0 

0    3    0    Darics,   15    0    0 

3  r  2 
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Grkece. 
0    10    Alexander  the  Great,  tetra- 

dracbm, 25  0  0 

0    10    LynmachoB,  drachma, 10  0  0 

Syria. 

0     10    Antiochus  Thetis,  tetradrachm,  30  0  0 

0    2    0    Ditto  ditto  drachmas,  12  0  0 

0    0    1    Demetrius  Head  of  Diana  and 

Tripod, 10  0  0 

0  0  1  Ditto  horse's  head  and  ele- 
phant's head, 5  0  0 

Baotbia. 

10    0    Diodotns,  stater, 100  0  0 

0    10    Eucratides,  tetradrachma^    ...  20  0  0  baxe  heUi. 

0    10    IMtto  ditto,  25  0  0  helmeted 

0    0    1    Lycias,  6  0  0             [head. 

0    10    Apollodotus,      hemidrachma, 

head, 10  0  0 

0    8    0    Hippostratos,    didrachmas,  8 

types, 60  0  0 

0    10    Hermseos,  didrachma, 15  0  0 

0    10    Ditto  drachma, 10  0  0 

0    10    Azas,  didrachma,  Jupiter,    ...  16  0  0 

0    4    0    Ditto  hemidrachmas,  4  types,  8  0  0 

0    2    0    Azilisas,  didrachmas,  2  types,  80  0  0 

0    2    0    Ditto  hemidrachmas,  2  types,  5  0  0 

0    10    Yonones  and  Spalhores,    10  0  0 

0    10    Yonones  and  Spalgadames,  ...  10  0  0 

EOME. 

0    0    2    Boman  copper  As  and  Semis,  5  0  0 
0    7    0    Demarii,  picked  coins  at  6,  ...  42  0  0 
0    2    0    Cistopori,  Antony  and  Cleo- 
patra,   100  0  0 

10    0    Theodosius,  20  0  0 

8  86    5  628  0  0 
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1    0 
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Obsxcs. 

0    Aegina,  different  sizes, 20 

0    Lesbos, 6 

0    Tarentum, 5 

0    Argos, .  2 

0    Asia  Minor:  A  Hecta, 15 

0     Corinth, 2 

0    MUetus, 2 

0    Colchis, 2 

0    Phocis,  2 

Ikdo-Sotthlot. 

0    Kanerki,  £09.  ^APPOy    50 

0      Ditto,    Bw.  MAO 50 

0      Ditto,    .Btft?.  A0PO,  50 

0      Ditto,    JKtft?.  AP0OACnO,...  80 

0      Ditto,    B<?i;.  OPAAPNO,  ...  60 

0                            OKPO,  50 

0    Oerki,  Rev.  MIIPO, 50 

0    Ditto,  Rev.  CKANAO-KOMA- 

PO  BISAPO, 60 

0    Ditto,  Rev.  *APPO,    .[ 16 

0    Ditto,  Rev.  APAOXPO, 16 

0    Ditto,  Rev.  AINO,  16 


899 


15  45    5 


0 

0  Tortoise. 

0 

02calves'heada. 

0 

0  Man  on  Dol- 

phin. 

0 

0  Wolf's  head. 

0 

0  Electrum. 

0 

0  Pegasus. 

0 

0  Lion's  head. 

0 

0  Female  head. 

0 

0  Ox's  head. 

0 

Olarg^. 

0 

0  ditto. 

0 

0  ditto. 

0 

0  ditto. 

0 

0  ditto. 

0 

0  ditto. 

0 

0  ditto. 

0 

0  ditto. 

0 

0  small. 

0 

0  ditto. 

0 

0  ditto. 

Co.'s  Rs.  1,182    0    0 


Amethgit,  Pdeos  and  Thetis, 
by  Fyrgotele8^  the  gem  en- 
graver of  Alexander, 

Head  of  Socrates,  pink  stone. 


800    0    0 
20    0    0 


1,502    0    0 
The  7  Baman  Denarii  are — 

lAcinia, Head  of  Vejovis  C.  LICINIVS  L.  P.  MACER. 

■  Ditto  ■  Rev.  Jupiter  on  a  goat. 

Berihonia, Female  head.     Rev.  PYT£AL. 
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Aeilia,  Head  of  Venus,  Juno  Sospita  \vith  snake. 

Planda,    Youthful  head.     Rev.  Goat. 

Metella, —  P.  METELLVS,  SCIPIO,  IMP. 

Augustus, Bare  head,  CAESAR,  COS.  V.    Rev.  Crooodile 

AEGYPTO  CAPTA, 

In  a  subsequent  letter  Col.  C.  adds  that  he  has  a  square  copper 
coin  of  Demetrius  with  an  Arian  legend.  '  In  the  Greek  legend  he 
takes  the  title  of  Nikator,  which  is  translated  by  Aparajita,  and  not 
by  the  Aparahata  of  the  later  kings.' 

In  another  letter  dated  16th  December,  Col.  C.  writes  of  still 
further  additions  of  rare  and  unique  coins  made  to  his  cabinet. 

"  The  unique  coins  are  Ist,  a  gold  dinar  of  Kanishka  with  Oreeh 
legends -obverse  BACIAEYC  BACIAEoN  KANHPKOY— and  reverse 
HAIOC.  2nd,  a  similar  gold  dinar,  with  the  same  figure  on  the 
reverse  but  with  both  legends  in  the  native  language,  but  Greek  cha- 
racters, respectively  PAO  NANO  PAO  KANHPKI  KOPANO  and 
MIIPO — one  of  the  rarer  coins  which  I  have  obtained  is  the  dinar  of 
JSoerhe  with  three  figures  on  the  reverse.  The  specimen  is  in  the 
most  perfect  preservation — and  the  reverse  legend  is  distinct,  exactly 
as  I  formerly  read  it— CKANAO  KOMAPO  MAACHNO  BIZATO, 
these  being  three  of  the  well  known  names  of  the  Indian  god  of  war — 

Skandct'kumdra,  Mahdsena,  Visdkha. 

'*  But  a  still  more  interesting  and  valuable  discovery  of  this  prince 
Hoerke  is  the  mention  of  a  Yih^  named  after  him  in  one  of  the 
newly  found  Mathura  inscriptions.  The  inscription  records  a  gift 
to  the  monastery  of  the  great  king  of  kings,  the  heaven  descended 
JECuveshka.  Now  as  the  name  of  Kanishka  became  Kanerke  on  the 
coins,  I  infer  that  Huveshka  would  have  been  rendered  Huverke  or 
in  Greek  OOHPKE,  which  has  hitherto  been  looked  upon  as  equiva- 
lent to  Hoerke.  The  only  record  of  this  prince's  name  is  in  the 
Rdja  Tarangini  where  he  is  called  Sushka,  which  may  either  have 
been  the  usual  contraction  of  his  name — or  the  casual  contraction 
to  suit  the  metre  of  Kalhan  pundit's  verse. 

"  This  discovery  has  further  led  to  the  true  reading,  of  the  prince's 
name  in  the  Ariano  Pali  legend  of  the  Wardak  Vase.  In  Pnusep's 
Indian  Antiquities,  Vol.  I.  p.  63,  Thonias  reads  the  name  as  JBToMti- 
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shandray  and  I  was  myself  inclined  to  adopt  Harischandra,  but  I  f'^'el 
satisfied  now  that  the  true  reading  is  Hoveshhasa, 

''  Three  of  the  Mathura  inscriptions  are  dated  in  figures  the  same 
as  those  on  the  Sah  coins  of  Saurashtra,  but  with  the  addition  of 
the  puzzling  X  >  a  real  unknown  quantity,  which  is  also  found  in  the 
Ariano  Pali  inscriptions  of  Manikyala  and  Wardak.  One  correction 
of  a  previous  error  I  have  already  derived  from  these  inscriptions — 
namely  that  the  character  diy  which  I  read  as  10  in  the  Sanchi 
inscription,  is  really  only  a  contraction  for  divasa  =  day.  The  date 
of  the  Sanchi  inscription  is  therefore  son  93  Bhddrapada  di  4. — 
"  In  the  year  931  Bhddrpad,  4th  day." 

''  Amongst  the  Muttra  inscriptions  there  is  one  recording  the  gifb 
of  a  statue  of  8dkya  BhiJcshUy  on  the  pedestal  of  a  small  standing 
figure.  Amongst  the  names  of  donors  are  Buddhdnanda,  Buddha- 
ghosha,  and  Buddarakshita.  Amongst  the  sculptures  are  the  well 
known  representation  of  M&yd,  the  mother  of  Buddha,  holding  by 
the  branch  of  the  Sal  tree  previous  to  her  confinement.  There  are 
also  the  birth  of  Buddha  (the  infant  with  a  halo  round  his  head)  ; 
the  meditation ;  the  teaching ;  and  the  death.  There  are  several 
colossal  figures  of  Buddha,  and  numerous  pillars  belong^g  to  that 
peculiar  kind  of  stone  enclosure  which  1  have  named  the  ''  Buddhist 
railing."  No  less  than  twenty-six  bases  of  pillars  have  already  been 
found ;  and  more  will  no  doubt  be  found  hereafter.  Altogether  I 
consider  that  the  mounds  of  Mathura  most  probably  contain  remains 
of  greater  antiquity  than  those  of  Benares,  and  I  look  forward  to 
further  discoveries  with  much  interest." 


Dr.  Sprenger  writes  from  Berne  that  he  has  already  printed  some 
200  pages  of  his  continuation  of  the  Life  of  Mahommed. 


In  the  following  extract  from  a  letter  from  Mr.  E.  C.  Bayley,  dated 
10th  November,  will  be  found  an  interesting  passage  regarding  plated 
coins,  an  instance  of  which  occurred  among  some  old  Egyptian 
coins  lately  presented  to  the  Society  by  Mr.  C.  J.  Evans.  Mr.  B. 
also  pursues  the  subject  of  the  identification  of  'Sahet  Mahet* 
described  in  his  previous  letter  on  the  information  communicated  to 
him  by  Rajah  Maun  Singh. 
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^  First  as  to  plated  ooms,  they  are  not  nncoiniDoii,  and  are 
evidently  ancient,  I  hare  myself  met  with  didracbma  of  Hippostratus, 
Azilizas,  and  Azas,  with  a  drachma  of  Hermfleos  and  with  hemidrachmaa 
of  Menander,  Apollodotus  and  Philoxenes,  Ac.  I  have  no  doubt 
too  the  celebrated  silyered  Kadphises  was  one  of  this  type.  I  have 
even  fomid  a  copper  hemidrachma  of  Menander  which  had  clearly 
never  been  silvered.  Once  too  near  Bawul  Pindee  I  foxmd  in  a 
village  an  immense  hoard  of  Satnanta  Beo  coins  evidently  intended 
to  be  silvered.  They  were  in  brass  and  blundered  terribly  in  their 
execution.  I  have  no  doubt  that  the  ancient  Hindu  passed  bad 
money  as  often  as  his  modem  descendant. 

^  This  much  for  that  question.  In  '^  re  SahetanA"  I  have  soooeeded 
by  the  aid  of  Fa  hian,  in  getting  a  clear  identification  of  Sahet 
Mahet.  I  find  this  in  the  account  of  Buddha's  death  ('  Sakya 
Muni')  which  Laidlay,  in  speaking  of  Kusinagar,  extracts  from 
Tumour's  Mahawanso.  In  it  Sakya  Muni's  disciples  are  represented 
as  remonstrating  with  him  for  selecting  so  insignificant  a  place  as 
Kusinagar  as  the  scene  of  his  '  nirvana,'  and  ask  why  he  has  not 
selected  one  of  the  six  neighbouring  great  cities, '  Yaranasi'  (Benares), 
^  Bajagaho'  (Bajgriha), '  Sawattho'  (Sravarti),  Sa^stajt — ^Kosambhi 
or  Champa.  Sahetan  is  clearly  '  Sahet  Mahet.'  I  have  since  heard 
from  C.  A.  Elliott  and  from  the  lUja  of  Kupoorthulla^  who  have 
both  visited  it,  and  who  confirm  Maun  Singh's  description  in  all 
respects.  It  is,  the  former  says,  Jilnabed  an  the  Baptee.  It  is 
in  the  Kupoorthulla  B&jah's  illaka,  and  he  purposes  clearing  it  of 
jungle.  This  cold  season  I  have  spoken  to  him  about  it^  but  it 
would  do  no  harm  if  you  write  to  him.  He  is  a  very  intelligent  man 
and  speaks  admirable  English  very  fluently.  It  is  no  doubt  a  good 
field,  and  I  would  advise  your  trying  it. 

As  to  '  Champa^  and  '  Koacmbhi^  mentioned  above,  the  former  is, 
I  suppose,  perhaps  to  be  looked  for  about  Champarun,  if  similarity  of 
names  is  worth  anything.  Kosambhi,  Fa  hian  places  N.  W.  of 
Samath  at  Benares  and  at  a  distance  (13  yieow  yau  =  60  miles) 
which  would  land  it  near  Sultanpur,  near  to  which  as  I  told  you  Bija 
Maun  Singh  says,  there  are  Buddhist  remains. 

*^  But  the  pundits  here  declare  it  is  identical  with  Karra  Manikpur. 
I  had,  however,  a  discussion  on  the  subject  and  found  that  their 
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authority  was  the  Yrihat  Kathii  or  Kathd  Sarit  Sagar,  and  that  this 
they  declared  maintained  that  Kosambhi  was  on  the  Qanges.  However, 
they  brought  me  a  portion  of  this  work  to-day,  and  admitted  that 
on  referring  to  it  they  found  that  it  merely  said  that  the  Ganges 
flowed  through  the  realm  of  Kosambhi,  but  that  one  passage  almost 
distinctly  said  that  Kosambhi  was  not  on  the  Gkmges,  for  it  said  that 
the  king  built  it  away  from  rivers  to  avoid  being  washed  away  by 
them.  This  book,  however,  declared  that  it  was  founded  by  '  Sat6« 
kanik,'  translated  as  'him  of  the  hundred  battalions'  and  son  to 
'  Sahasrakanik,  king  of  the  1000  battalions.*  Can  Kosambhi  be 
the  '  Sanakaniha'  of  the  AUahabad  and  Sanchi  inscriptions  P" 


We  are  at  last  in  possession  of  a  cast  in  clay  of  the  famous  inscrip- 
tion on  the  Behar  pillar  of  which  an  incorrect  reading  was  published 
in  our  Journal  many  years  back.  The  cast  is  in  the  hands  of 
Babu  Kijendralal  Mittra,  who  hopes  to  succeed  in  decipheriug  and 
translating  it. 

Several  facsimiles  of  this  inscription  have  been  at  different  times 
procured,  but  the  impressions  given  by  them  have  been  too  faint  and 
indistinct  to  allow  of  the  text  being  correctly  read.  We  owe  the 
present  cast  entirely  to  the  exertions  of  Mr.  Charles  Hollings  of  Gyah, 
who  deserves  the  Society's  cordial  thanks  for  the  perseverance  with 
which  he  has  endeavoured  to  meet  their  wishes  in  regard  to  this 
pillar  and  the  important  record  which  it  is  believed  to  bear. 


Capt.  Lees  is  engaged  in  printing  for  the  use  of  his  College  the 
KhoUi  Sarin  (  ^Hj^  '^^  )  of  Wahshi  (  ^J^j  )  who  died  A.  H.  992. 
He  was  bom  in  Kirman,  but  as  he  resided  chiefly  at  Yazd,  he  is 
generally  called  Yazdi,  The  Kholdi  Barin  is  a  short  Masnam,  written 
in  charming  Persian  and  in  the  same  metre  as  Jami's  Sabhat  ol-Abrar, 
and  is  deservedly  popular.  The  author  is  sometimes,  in  India,  con- 
founded with  Wahshi-i  Dawlatabadi,  but  though  poems  are  ascribed 
to  him,  nothing  certain  appears  to  be  known  about  him.  Wahshi-i 
Dawlatabidi  must  apparently  be  Wahshi-i  Kdshi,  a  pupil  of  Mohta- 
sham  i  K&shi,  who  came  to  India,  and  lived  here  for  a  long  time. 
He  died  in  India  A.  H.  1013. 


•^r^^\^M%^  WW  %^<^\^  ^  \J\^\^>^\^'^Kf  WX*  V  w  \^« 
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ERRATA  IN  VOLUME  XXVIII, 

Page  124  line    6  ab  infra,  y&r  Wr^nrftii  read  ^T^t  irflt. 
„    125   „    19 /or  ^n^rrfir  ^^  read  ^ncnfir  "i^. 
„     129  „     \5  for  ^  read '^. 
„     129  „      6  ab  infra,/w  f^r^  r^odf  ft^. 


ERRATA  IN  THE  PRESENT  VOLUME. 

Page  824  line    ^for  dated  read  stated. 
„     —    „    20/or  n»  rtftfJ  Tn». 

„  —  „  29  fir  ^^^^  read  i^^'^. 

„  338  „  24/or  lol^  reaijJiJ. 

„  343  „      2firp,^read^.S24t. 

„  344  „  30ybr  ^ji*^  read  ^^i-Xt. 


PROCEEDINGS 

OF  TH2 

ASIATIC  SOCIETY  OF  BENGAL, 

Fos  September,  1860. 


^^>^fc^^><»»W*»^»^»^\^^^>^>^>^\rf^>***J»^i^>^^^^»^%^^»^^^H^\J^W» 


The  Monthly  Qeneral  Meeting  of  the  Asiatic  Society  was  held  on 
the  5th  instant — 

Major  H.  L.  Thuillier,  Vice  President,  in  the  chair. 

The  Proceedings  of  the  last  Meeting  were  read  and  confirmed. 

Presentations  were  received — 

1.  From  Dr.  G.  Hoist,  Secretary  to  the  Boyal  University  of 
Christiania,  the  latest  publications  of  the  University. 

2.  From  the  British  Association  for  the  Advancement  of  SciencCi 
a  report  of  the  29th  Meeting  of  the  Association  held  at  Aberdeen, 
in  September,  1859. 

3.  From  the  Secretary  to  the  Government  of  Bengal,  the  latest 
Beport  of  the  Geological  Survey  of  India. 

4.  From  the  Acting  Principal  of  the  Grant  Medical  College, 
Bombay,  a  copy  of  the  report  for  the  College  Session  1859-60. 

5.  From  Baboo  Bungalal  Baneijea,  a  copy  of  his  work  on  the 
Importance  of  Physical  Education,  being  the  first  work  of  the  kind  in 
the  Bengali  lang^uage. 

6.  From  Mr.  J.  C.  Evans,  a  few  coins  found  by  himseH  in  Egypt ; 
among  these  are  some  genuine  Ptolemies  and  one  or  two  forgeries 
of  the  Ptolemaic  period. 

7.  From  Baboo  Bajendra  Mullick,  a  pair  of  very  fine  adult  Cas- 
sowaries, male  and  female,  that  have  been  prepared  as  skeletons. 

8.  From  Captain  Haughton,  Port  Blair,  Andamans,  through  the 
President,  a  marine  annelide,  taken  ofi  the  coast  of  Sumatra. 

9.  From  G.  J.  Evans,  Esq.,  a  small  lizard  and  two  snakes  from 
Egypt. 

8  Q  2 
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10.  From  Mr.  W.  Theobald  a  few  fossils  from  the  mioc^ie  beds 
of  Bordeaux. 

11.  From  Mr.  J.  H.  Reilj,  Commissioner  of  Soonderbonds,  a 
slab-stone  containing  an  Arabic  inscription  found  in  a  Musjid,  8  miles 
firom  Mirzag^ge.  A  sketch  of  the  Musjid  drawn  bj  Mr.  domes 
accompanied  the  following  letter,  addressed  to  the  President  bj 
Mr.  Reily. 

'^  I  send  with  pleasure  the  deer  and  the  stone.  The  latter  was  found 
on  the  north  bank  of  the  Slab  Biver  at  an  abdd  called  Bjang  in  a 
Mut  or  Musjid,  which  is  in  tolerable  preservation.  The  land  round 
the  Mut  is  now  clear,  but  the  temple  was  found  in  the  jungle  when 
it  was  cut  down  with  the  stone  in  it.  There  is  no  story  or  tradition 
attached  to  the  Mut — ^the  generation  that  built  it  seems  to  have 
passed  away,  and  the  place  to  have  run  into  jungle  and  remained 
covered  with  forest  jungle  for  a  great  number  of  years.  The  principal 
room  in  the  MtU  has  an  arched  roof  in  good  preservation  inside  a 
regular  dome.  The  mortar  of  the  building  is  not  soarkie  or  pound- 
ed bricks  but  sand  and  Hme,  and  very  adhesive. 

There  is  a  good  tank  near  the  Mut;  the  inscription  on  the  stone 
appears  to  me  a  verse  from  the  Koran." 

Again  on  the  10th  July  last  he  vnrote  : — 

'*  I  send  a  sketch  of  the  Musjid  drawn  by  Mr.  Gomes,  who  fortunately 
had  a  drawing  of  it  in  his  Field  Book.  The  accompanying  extract 
firom  Lieutenant  Hodge's  Map  will  shew  that  the  site  of  the  Musjid 
is  about  eight  miles  from  Mirzagunge,  the  nearest  decennially  settled 
village.  The  lands  about  the  Musjid  are  at  present  under  cultivation, 
but  there  are  still  a  few  of  the  old  forest  trees  standing,  and  Mr. 
Shawe's  Kesumption  Decree,  dated  1842,  states  that  the  lands  were 
at  that  time  under  dense  Soonderbun  jungle.  The  jungle  about  these 
parts  is  tree,  not  I^ull  jungle.  There  are  two  slabs  of  sand-stone 
evidently  used  as  steps,  but  bearing  no  inscription.  The  interior  of  the 
Musjid  is  ornamented  with  figures  cut  in  brick,  and  the  dome  is  very 
substantially  built,  and  is  about  30  feet  high.  There  is  a  tank  not  far 
from  the  building,  and  I  was  told  it  was  found  when  the  jungle  was 
cleared.  Of  course  there  are  a  number  of  stories  connected  with  this 
Musjid,  one  is  that  a  holy  Fakeer  lived  in  it,  and  tigers  used  to  sweep 
the  floor  of  the  building  clean  with  their  tails  every  evening. 
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Captain  W.  N.  Lees  then  read  the  following  account  of  the  in- 
scription. 

*'  I  have  carefully  examined  the  inscription  on  this  stone.  The  great- 
er portion  is  sufficiently  clearly  written  to  be  legible  ;  but  in  conse- 
quence of  the  engraver  not  having  calculated  on  the  length  of  his 
inscription,  the  latter  portion  has  been  so  crowded  that,  with  the  aid 
of  two  of  the  Mawlavis  of  the  Mohammadan  College,  I  have  not  been 
able  to  read  it.     It  is  as  follows  : — 

Trans.  The  Prophet  of  God  (on  whom  be  peace,  &c.,)  said — 
"  Whoso  buildeth  a  Masjidy  God  shall  build  for  him  in  Paradise  seventy 
palaces."  This  Masjid  was  built  in  the  reign  of  the  Soltan  the 
Mighty,  the  Pillar  of  the  Church  and  State,  Aboo  al-Mozaffar 
Barbak  Shah,  son  of  the  SoUan  Mahmood  Shah, — ^byKhan  Moazzam 
Ojyal  (?)  Khan  son  of  *****  *  Anno  Hajri,  870. 

I  do  not  think  the  builder,  or  his  Engraver,  has  given  the  Hadith 
quoted  correctly.  I  ^d  none  precisely  similar  in  Moslim  or  Bokhari, 
Both,  however,  give  the  following  from  Othman  the  Khalifah, 

"  Whoso  buildeth  a  Masjid,  to  please,  or  for  the  sake  of  God,  God 
shall  build  for  him  a  house  in  Paradise" — or  as  others  give  it  "  a  house 
like  unto  it."  Tirmidzi  again  adds  after  the  word  Masjid  the  words 
**  great  or  small"  |/i^l  c;(^  [yt^  and  in  this  same  Hadith  given,  apud 
Nasai,  on  the  authority  of  'Amr  and  Anbasah  for  the  words  "  for 
the  sake  of  God"  I  find  "  in  which  God  shall  be  praised  j^l«3AlJ|^,yJ 
Axi.  The  Prophet,  it  would  appear,  then,  promised  the  builder  of  a 
Mosque  one  house,  not  seventy  houses  in  Paradise. 

According  to  Farishtah,  Barbak  Shah  ascended  the  throne  A.  H. 
862,  and  died  A.  H.  879.  His  father  was  commonly  called  N^r 
Shah,  perhaps  to  distinguish  him  from  his  predecessor  the  slave  and 
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usurper  of  the  same  name,  but  his  full  name  from  the  inscription  on 
this  stone,  it  will  be  seen,  was  Ni^-al-Been  Mahmood  Shah,  or — 
Barbak  was  not  his  son  at  all.  It  is  to  be  noticed  that  FarishtaJi, 
who  is  the  only  authority  I  have  on  the  kings  of  Bengal,  in  entering 
on  the  subject  says  "  It  should  not  renuun  concealed  that  the  His- 
tories in  use,  are  for  the  most  part,  silent  regarding  the  affairs  of  the 
Kings  of  the  Eastern  and  Western  [Provinces].  I  have  therefore 
made  use  only  of  the  Tarikh-i  Alfi,  complied  by  my  teacher  Mawlana 
Ahmad-i  Taniwi ;  and  for  this  reason,  I  hope  that  should  my  readers 
find  any  discrepancies  in  my  account  of  these  matters  they  will  not 
blame  me." 

The  following  gentlemen,  duly  proposed  at  the  last  Meeting,  were 
balloted  for  and  elected  ordinary  Members. 

W.  Forbes  Goss,  Esq.,  M.  D.,  and 

Major  T.  James,  Bengal  Army. 

The  following  gentlemen  were  named  for  ballot  at  the  next  Meet- 
ing. 

J.  E.  L.  Brandreth,  Esq.,  Commissioner  of  Delhi,  proposed  by 
Colonel  J.  Abbott,  and  seconded  by  Mr.  Atkinson. 

Moonshee  Ameer  Ally  Khan,  Bahadur,  proposed  by  Mr.  Atkinson, 
and  seconded  by  Baboo  Eajendralal-Mittra. 

Messrs.  E.  B.  ELarris,  Civil  Surgeon,  and  John  Christian,  (for  re- 
election) proposed  by  Dr.  T.  Duka,  and  seconded  by  the  President. 

C.  G.  Wray,  Esq.,  C.  E.,  proposed  by  Major  Thuillier  and  seconded 
by  Major  Sherwill. 

The  Council  reported  that  in  consideration  of  the  long  and  import- 
ant services  of  the  Zoological  curator  and  the  greatly  enhanced  expense 
of  living  in  Calcutta,  they  had  resolved,  subject  to  the  confirmatioD 
of  the  Society,  to  give  Mr.  Blyth  an  additional  house  allowance  of 
40  Bs.  per  mensem,  and  to  pay  his  whole  allowances  free  of  Income 
Tax. 

Confirmed, 

The  following  report  of  the  Philological  Committee  was  also  snb- 
mitted  by  the  Council  for  the  approval  of  the  Society. 

The  Council  beg  to  recommend  the  publication  in  the  BihUotkeea 
Indica,  of  the  Vaiseshika  Sutras,  with  the  valuable  Commentary  bj 
Sankara  Misra.     Pundit  Joy  Narayan  Tarkapanchanana,  the  pro- 
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feasor  of  Fhiloeophj  in  the  Calcutta  Sanskrit  College,  has  offered  to 
edit  the  work,  with  a  short  additional  Commentary  of  his  own,  which 
is  not  to  exceed  one  fasciculus.  The  whole  work  will  fill  about  four 
fasciculi.  A  similar  offer  having  been  previously  received  from  an- 
other Pundit  in  the  same  Institution,  Pundit  Nandakumar  Tarka. 
ratna,  the  Committee  recommended  that  the  two  Pundits  should 
unite  in  editing  the  work.  This  they  have  agreed  to  do,  and  it  will 
therefore  appear  under  their  joint  editorship. 

The  report  was  adopted. 

Mr.  CoweU  announced  the  publication  in  the  Bibliotheca  Indica 
of  the  first  fasciculus  of  Zi6  BamPs  Tfirikhi  Ferozshihi.  A  short 
account  of  the  work  was  also  given,  as  it  appeared  that  the  details 
communicated  at  a  former  Meeting  of  the  Society  were  incorrect. 

Zii  Bami  compiled  his  history  in  A.  H.  758  (A.  D.  1357,)  in  con- 
tinuation of  the  Tabakdti  Ndtiri  of  Minh^juddin  Juzj6ni.  It 
gives  an  account  of  the  eight  reigns  during  the  95  years  between 
Bulbun's  accession  in  A.  H.  664,  and  the  sixth  year  of  Feroz  Sh&h. 
(A.  H.  758),  viz.  1.  Bulbun,  2,  Kaikobfid,  3.  Jalfiluddin  Khilji, 
4.  Aliuddin  Khilji,  5.  Kutbuddin  Khilji,  6.  Ghaidsuddin  Toghlak^ 
7.  Muhanmiad  Toghlak,8.  Feroz  Sh&h,  to  whom  the  work  is  dedicated| 
whence  its  name.  For  the  later  reigns,  the  author  speaks  as  a  contem- 
porary witness,  and  as  such  he  is  often  quoted  by  Ferishta  in  his  history 
of  the  Toghlak  dynasty.  The  work  is  edited  from  the  only  three  manu- 
scripts known  to  be  extant,  by  Sayyid  Ahmud  Khan,  under  the 
supervision  of  Captain  Lees. 

The  publication  of  this  work  forms  an  era  in  Oriental  literature. 
Hitherto  for  the  Pre-Moghul  Muhammadan  history  of  India,  we  have 
been  dependent  on  Ferishta  who  flourished  under  the  Emperor  Akbar ; 
Elphinstone's  history,  for  instance,  is  entirely  based  on  that  authority. 
Zia  Bami  is  the  first  contemporary  author  who  has  been  printed  to 
illustrate  the  five  centuries  between  Mahmud  of  Ghazni  and  Baber. 
It  is  hoped  that  the  Tarikhi  Ferozshdhi  will  be  followed  by  the  Taba- 
kfiti  N^iri, — as  the  two  together  will  throw  a  flood  of  light  on  a 
confessedly  obscure  period  of  Indian  history. 

Communications  received — 

1,  From  Major  General  R.  I.  H.  Birch,  K.  C.  B.  Secretary  to 
the  Government  of  India,  Military  Department,  a  copy  of  a  report 
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drawn  up  by  Officiating  Inspector  General  of  Hospitals  J.  McClel- 
land, on  the  climate  and  soils  of  the  three  Presidencies  as  affectmg 
the  sanitary  condition  of  European  troops  in  India. 

2.  From  Lord  H.  Ulick  Browne,  Secretary  to  the  (rOTemment  of 
India,  Foreign  Department,  a  copy  of  the  Meteorological  observations 
made  by  Assistant  Surgeon  Welsh  at  Muscat  during  the  month  of 
June  last. 

3.  From  Baboo  Badhanath  Sickdar  an  abstract  of  meteorolo^cal 
obserrations  taken  at  the  Surveyor  General's  office  for  the  month  of 
January  last. 

4.  From  Mr.  H.  Cope,  Umritsur,  the  following  accounts  of  the 
Aerolite  which  fell  at  Dhurmsala  on  Saturday  the  14th  July  last^ 
accompanied  by  a  specimen. 

Umritsur,  2Sth  July,  I860. 

The  Secretary  to  the  Asiatic  Society,  Calcutta. 

Sib, — ^About  two  p.  m.  on  Saturday  the  14th  of  July,  a  tremendous 
mid-air  explosion  was  heard  at  Dhurmsala,  Kangra,  DaUiousie^ 
Madhoopoor  and  Qoordaspoor.  The  vapour  or  smoke  following  the 
explosion  was  distinctly  seen  at  Dalhousie  about  30  miles,  and  at 
Kangra  10  miles  from  Dhurmsala,  where  the  explosion,  said  to  have 
resembled  the  discharge  of  an  84  pounder,  was  followed  by  the  de- 
scent in  various  parts  of  the  station,  some  two  miles  apart,  of  large 
masses  of  aerolite.  One  piece  that  fell  near  the  Dhurmsala  Police 
Battalion  Lines,  was  ascertained  to  have  been  when  entire,  one  foot  in 
diameter,  but  it  was  broken  into  several  fragments.  Mr.  B.  Saunders, 
C.  S.,  Deputy  Commissioner  of  Kangra,  has  forwarded  to  me  a  portion, 
with  a  desire  that  I  should  do  my  best  to  have  it  analyzed.  It  strikes 
me  I  cannot  do  better  than  forward  it  to  the  Asiatic  Society.  A 
small  part  can  be  taken  off  for  analysis,  and  the  remainder  be  preserved 
in  your  Museum. 

I  remain,  &c., 

Heksx  Cope« 
Umritsur,  10th  September,  1860. 
My  de^lB  Sib, 

I  have  the  pleasure  to  send  you  an  extract  from  a  letter 
received  from  Kangra,  which  vb  about  11  miles  from  Dhurmsala  and 
about  1000  feet  lower  than  the  spot  on  which  the  main  mass  of  the 
aerolite  fell. 
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"  I  did  not  Bee  the  explosion  in  connexion  with  the  falling 
of  the  aerolite.  I  was  at  the  time,  reading  with  my  Moonshi  in  m  j 
study  and  heard  an  extraordinary  noise  like  that  of  thunder  at  a 
short  distance.  There  could  he  no  douht  that  it  was  near,  and  I  imme- 
diately supposed  it  was  something  else  than  thunder.  The  steady 
rattling  noise  which  appeared  to  he  travelling  in  a  horizontal  direc- 
tion gradually  increased  to  one  tremendous  majestic  clap ;  after 
which  the  former  steady  rattling  noise  continued  perhaps  for  a 
minute,  till  at  last  it  died  o£E  very  gradually.  The  noise  appeared  to 
he  so  low  that  I  thought  a  volcano  or  something  like  it  would  im- 
mediately appear  somewhere  in  our  valley.  A  servant  of  mine  hap* 
pened  just  to  return  from  the  Post  Office,  and  told  me  that  ahove  the 
hill  on  which  our  house  is  situate  he  had  seen  a  fire  travelling  to- 
wards Dhurmsala,  till  at  last  it  disappeared.  [This  would  give  it  a 
direction  from  South  to  North.  H.  C]  The  sky  was  cloudy,  yet  there 
were  no  such  clouds  as  would  justify  the  opinion  that  lightning  and 
thunder  had  issued  from  them." 

I  hope  to  collect  further  information,  which  I  wiU  duly  commu- 
nicate. 

Yours  sincerely, 

Hbnbt  Cope. 

5.  From  Mr.  B.  F.  Saunders,  B.  0.  S.  Officiating  Deputy  Com- 
missioner, Dhurmsala,  Punjah,  in  reply  to  a  letter  of  inquiry  addressed 
to  him  by  the  Secretary,  the  following  note  accompanying  an  account 
of  the  same  meteorite. 

Dhurmsala,  August  21,  1860. 

Mt  deas  Sib, — ^From  the  newspapers  you  will  have  seen  that  an 
aerolite  fell  at  this  station  on  the  14th  ultimo. 

I  possessed  myself  of  as  many  fragments  as  I  possibly  could  for 
scientific  piurposes. 

One  of  these  1  now  have  the  honor  to  send,  together  with  an  ac- 
count of  its  fall,  in  the  hope  that  the  subject  may  not  be  without 
interest. 

Any  questions  you  may  send  me  regarding  this  phenomenon  I  shall 
be  delighted  to  answer. 

a  H 


412  Proeeedinffs  of  the  Asiatic  Society,  [No.  4, 

If  you  can  furnish  me  with  a  brief  account  of  its  analysis  I  shall  be 
much  obliged. 

Permit  me  to  subscribe  myself, 

Very  truly  yours, 
Begikald  F.  Savkdebs. 
His  account  of  the  meteorite  was  as  follows. 

Extract  from  letter  UTo.  927  from  R,  F.  Saunders^  JSsq,^  Deputy 
Commissioner,  Kangra,  to  R,  H,  Davies^  ^^['9  Secretary  to  Punjab 
Qovemment,  dated  Dhurmsalay  7&th  July^  1860. 

In  the  afternoon  between  the  hours  of  2  and  2-30  p.  ic.,  the 
Station  of  Dhurmsala  was  startled  by  a  terrific  bursting  noise,  which 
was  supposed  at  first  to  proceed  from  a  succession  of  loud  blastings  or 
from  the  explosion  of  a  mine  in  the  upper  part  of  the  Station,  others, 
imagining  it  to  be  an  earthquake  or  very  large  landslip,  rushed  from 
their  houses  in  the  firm  belief  that  they  must  fall  upon  them. 

It  soon  became  apparent  that  this  was  not  the  case.  The  first 
report,  which  was  far  louder  in  its  discharge  than  any  volley  of  artil- 
lery, was  quickly  followed  by  another  and  another  to  the  number  of  14 
or  16  ;  most  of  the  latter  reports  grew  gradually  less  and  less  load. 
These  were  probably  but  the  reverberations  of  the  former,  not  among 
the  hills  but  amongst  the  clouds,  just  as  is  the  case  with  thunder. 
It  was  difficult  to  say  which  were  the  reports,  and  which  the  echoes. 
There  could  certainly  not  have  been  fewer  than  4  or  5  actual  reports. 
During  the  time  that  the  sound  lasted,  the  ground  trembled  and  shook 
convulsively. 

From  the  different  accounts  of  three  eye-witnesses,  there  appears 
to  have  been  observed  a  flame  of  fire,  described  as  about  two  feet  in 
depth,  and  9  feet  in  length,  darting  in  an  oblique  direction  above  the 
station,  after  the  first  explosion  had  taken  place.  The  Meteonc 
flash  was  said  to  be  from  North  N.  West  to  South  S.  East.  Frag- 
ments of  the  aerolite  fell  in  the  same  direction  at  the  following 
places. 

In  the  Ba^ine  below  the  Dhurmsala  Kotwallee  at  the  village 
Sadeir. 

On  the  Barrack  Hill  close  to  the  Convalescent  Depot. 

At  Eiver  Guj  4  miles  from  the  Kotwallee. 
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On  the  parade  ground  of  the  Sheredil  Police  Battalion,  between 
the  graveyard  and  the  Native  Distillery.* 

In  the  village  of  Keyraree  on  the  Hill  to  the  right  of  the  station 
looking  towards  the  plains  and  at  the  Bowama  Thanah. 

Specimens  from  each  of  the  above  localities  have  been  brought  into 
the  station. 

It  is  said  that  the  Meteoric  stones  fell  likewise  at  the  following 
places,  but  no  specimens  have  been  received  from  them.  At  Kangra 
near  the  slate  quarries,  at  Madhopore  and  at  Bissowlee  on  the  Bavee, 
and  in  parts  of  Chumlea  and  Bhilloo. 

I  am  making  further  enquiries  with  regard  to  these  places. 

The  stones  as  they  fell,  buried  themselves  from  a  foot  to  a  foot 
and  a  half  in  the  ground,  sending  up  a  cloud  of  dust  in  all  directions. 

Most  providentially  no  loss  of  life  or  property  has  occurred. 

Some  coolies,  passing  by  where  one  fell,  ran  to  the  spot  to  pick 
up  the  pieces ;  before  they  had  held  them  in  their  hands,  half  a  minute, 
they  had  to  drop  them  owing  to  the  intensity  of  the  cold  which  be- 
numbed their  fingers. 

This,  considering  the  fact  that  they  were,  apparently,  but  a 
moment  before  in  a  state  of  ignition,  is  very  remarkable,  each  stone 
that  fell  bore  unmistakeable  marks  of  partial  fusion. 

The  morning  and  afbemoon,  preceding  the  occurrence,  had 
been  particularly  dull  and  cloudy.  Temperature  was  close,  sultry, 
and  oppressive.  The  thermometer  was  above  80  degrees  of  Fahrenheit, 
and  no  rain  had  fallen.  I  had  no  barometer  by  me  at  the  time,  I  am 
therefore  unable  to  state  what  was  the  precise  pressure  of  the  atmos- 
phere. The  clouds,  which  were  of  the  form  technically  called  cumu- 
lus and  cirrhus,  were  hanging  low  at  the  time  and  the  atmosphere 
heavily  charged  with  electricity. 

Such  are  simply  the  facts  of  the  case  as  they  occurred. 

There  are  of  course  all  sorts  of  conjectures  as  to  the  probable 
cause  of  the  occurrence,  some  state  the  stones  to  be  of  volcanic  origin, 
others  that  they  were  hurled  from  the  heights  above  the  station  or 
projected  from  the  moon,  but  I  am  inclined  to  regard  them  as  real  boni 
fide  meteorolites.    Their  weight  seems  to  indicate  that  they  are  semi- 

*  It  must  be  noticed  that  Eeyrsree,  the  Barrack  Hill,  the  Kotwallee,  the  Eudd, 
the  Grayeyard  and  Bowama  are  in  one  direct  line,  from  N.  N.  W.  to  S.  S.  B. 

3  H  2 
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metaQic  substanoes  composed  prolMibly  of  meteoric  iron  alloyed  with 
nickel  and  mixed  with  silica  and  magnesia  or  some  other  eartfaj*  sub* 
stance.  Hiej  are  nearly  doul^  the  weight  of  a  piece  of  ordinary 
stone  of  similar  dimensions. 

I  have  sent  specimens  <^  the  aerolite  to  the  Mnseoms  at 
Lahore  and  Umritsor,  and  to  a  Scientific  Institution  in  America.t 
I  am  about  also  to  send  others  to  the  Academy  of  Sciences  in  France, 
to  the  Asiatic  Society  in  Calcotta,  and  to  Mons.  H.  Schlae^ntweit  at 
Berlin  in  Prussia,  for  examination  and  report. 

One  fact,  if  true,  is  curious,  viz.,  that  the  report  preceded  the 
flash  instead  of  following  it ;  this  I  cannot  at  all  account  for. 

Another  very  singular  phenomenon  was  witnessed  at  Dbvrm- 
sala  on  the  evening  of  the  same  day,  that  the  aerolite  fell ;  this  ap- 
pears to  have  been  a  succession  of  igneous  meteors  such  as  fire  balls, 
or  falling  or  shooting  stars.  This  singular  sight  did  not  attnct  \he 
attention  of  most  people.  I  quote  the  account  firom  the  writer  who 
describes  it,  verbatim. 

^^  I  think  it  was  on  the  evening  of  the  same  day  that  the  meteor 
fell  that  I  observed  lights  in  the  air.  They  commenced  to  appear  about 
7  p.  If.,  and  lasted  for  about  three  hours  till  10 ;  they  appeared  fior 
about  one  minute,  some  for  longer,  then  went  out  again,  other  lights 
appearing  in  their  places ;  sometimes  three  or  four  lights  speared  in 
the  same  place,  together,  and  one  or  two  moved  off,  the  others  re- 
maining stationary,  they  looked  like  fire-balloons,  but  iqipeai«d  in. 
places  where  it  was  impossible  for  there  to  have  been  any  houses  or 
any  roads,  where  people  could  have  been.  Some  were  high  up  in  the 
air  moving  like  fire-balloons,  but  the  greater  part  of  them  were  in  the 
distance,  in  the  direction  of  the  lower  hills,  in  front  of  my  house, 
others  closer  to  our  house,  and  between  Sir  A.  Lawrence's  and  the  Bar- 
racks. I  am  sure  from  some  which  I  observed  closely  that  tiiey  were 
neither  fire-balloons,  lanterns,  nor  bonfires  or  any  other  thing  of  tiiat 
sort,  but  bon&  fide  lights  in  the  heavens.  Though  I  made  enquiries 
amongst  the  natives  the  next  day,  I  have  never  been  able  to  find 
out  what  they  were  or  the  cause  of  their  appearance." 

^  Probably  chrome  and  cobalt  too  I  think,  B.  S. 

t  The  Smithsonian  ;  also  to  the  Matenms  of  ICnnioh  and  Yidnna  %  to  Turia, 
Sardinia,  The  Britieh  Museum,  London,  and  to  one  or  two  other  locaiiftiaa. 
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Verily  this  has  been  an  extraordinary  season  in  more  ways  than 
one. 

In  different  newspapers  I  have  read  accounts  of  other  very  ex* 
traordinary  phenomena,  all  occurring  within  the  last  few  months,  for 
instance,  an  aerial  meteor  or  water  spout  in  the  neighbourhood  of 
Bhurtpore  where  an  aerolite  is  said  also  to  have  fallen,  a  luminous 
meteor  or  something  which,  &om  the  newspaper  account,  reads  like  an 
Aurora  Borealis  at  Delhi,  this  was  on  the  night  before  the  meteorolite,  a 
shower  of  live  fish  at  Benares,  imaccompanied  by  rain,  a  similar  shower 
accompanied  by  run,  fell  at  Agra,  a  shower  of  blood  at  Fumiokabad 
and  likewise  at  Meerufc  previously,  also  a  dark  spot  observable  on  the 
disc  of  the  sun. 

Besides  the  recent  shock  of  an  earthquake  slightly  felt  here,  there 
was  an  unnatural  yellow  fog  or  darkness  of  some  duration  follow* 
ed  by  a  violent  Wind  storm  which  lasted  from  3  p.  m.  to  5  p.  m.  one 
afternoon  early  in  the  present  month.  These  were  all  more  or  less 
strange  phenomena.  Afber  the  fall  the  largest  piece  found  was  said 
to  weigh  about  4  maunds. 

6.  The  following  extract  from  a  letter  from  Dhurmsala  oa  the  same 
subject  had  been  also  received. 

"  What  a  terrific  meteor  we  had  yesterday !  It  burst  over  Dhurm- 
sala. First  there  was  a  loud  explosion,  and  then  the  stone  lM*okeinto 
fragments ;  one  falling  near  the  Barracks  and  sinking  6  feet  into  the 
ground,another  below  the  Kotwallee  on  the  Noorpore  Road,  and  a  third 
in  the  lines.  Two  men  came  running  up  ¥rith  some  bits  in  their  hand, 
and  gave  me  one.  It  is  a  light  grey  colour,  and  hard  as  iron.  The 
stone  when  found  was  cold  as  ice.  The  noise  was  fearful  and  unearth- 
ly, followed  by  long  reverberations,  the  ground  trembling  a&  well  as  the 

air.   The  heat  was  fearful  all  day.  Ther.  89*.  Major heard  the 

noise  when  sitting  inside  his  tent  at  Kangra,  and  he  thought  one  of 
the  towers  had  fallen.  The  guddees  were  much  lightened  and  car- 
ried off  every  bit  of  the  stone  to  do  pooja  to  it.  Capt.  —  saw 
it  whirling  along  in  the  air  and  so  did  the  Bisaladar  who  described  it 
as  like  a  pine  tree,  which  I  remember  was  the  illustration  used  by 
Pliny,  when  describing  the  eruption  of  Vesuvius  1800  years  ago,  when 
Pompeii  was  destroyed.  Other  fragments  of  stone  fell  in  other  parta 
of  the  district,  and  beyond  it  at  Madoopore.    The  piece  of  stone  to 
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be  sent,  (dawk  banghy)  was  one  inside  bit,  the  oatdde  pieces  bearing 
marks  of  combustion.  Before  the  14th  the  weather  for  several  daya 
was  excessively  close  and  hot  at  Dhormsala  and  all  over  the  country.'* 

7.  The  Secretary  also  read  the  following  extract  of  a  letter  from 
Mr.  Oldham,  containing  a  communication  from  Dr.  Haidinger  of  Vien- 
na on  the  subject  of  the  meteorites  lately  sent  to  the  Imperial 
Museum,  Vienna,  by  the  Society. 

Naini  Tal,  Augutt  21th,  1860. 

My  deab  Athksok, — I  have  had  notes  from  Dr.  Haidinger,  Vien- 
na, regarding  the  meteorites.  I  suppose  from  what  he  says  that  yoa 
have  had  a  letter  of  thanks,  but  in  case  it  should  have  miscarried,  I 
write  to  tell  you  the  box  arrived  safely,  on  22nd  May,  and  that  they 
are  greatly  pleased  and  gratified  with  this  addition  to  their  valuable 
series  of  meteorites.  Dr.  Haidinger's  first  note  stated  that  several  of 
the  specimens  had  been  placed  in  the  lapidary's  hands  and  were  then 
being  polished.  And  now  in  his  second  note,  just  received,  dated  30th 
June,  he  g^ves  me  the  result  of  some  of  their  analyses-.  Many  pub- 
lic duties  connected  with  proposed  changes  in  the  organization  of 
some  of  the  scientific  bodies  of  Vienna,  with  the  object  of  economy, 
had  occupied  Dr.  Haidinger's  time  and  energies  more  than  he  wished, 
and  he  regrets  in  consequence  the  little  progress  he  has  made  in  the 
description  of  these  interesting  specimens.  Of  one  however  he  has 
laid  an  account  before  the  Imperial  Academy  of  Sciences  (Vienna)  on 
the  8th  of  June.  In  this  he  gave  a  brief  account  of  the  whole  six 
meteorites  sent  to  Vienna.    The  specific  gravities  of  these  are ; — 

Allahabad, 3.526 

Shalka,  3.412 

Segowlee,    3.425 

Assam,    3.792 

Pegu, 3.737 

(The  Pegu  specimen  was  sent  by  me,  not  by  Asiatic  Society.)  These 
do  not  differ  materially  from  each  other,  and  yet  the  specimens  differ 
very  materially  so  as  to  give  an  almost  complete  series  of  meteoric 
productions,  perhaps  the  class  of  the  Cape  or  liokkeveld  meteorica 
excepted. 

The  Shalka  meteorite  appeared  the  most  rare  and  curious.   It  waa 
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carefully  analysed  by  Herr  Charles  Yon  Hauer,  Chemist  to  the 
Imperial  Geological  Institute,  who  foxmd  the  following  contents ; 

Silica, 57.66 

Alumina, a  trace. 

Protox.  of  Iron, 20.65 

Lime,   1.53 

Magnesia, 19.00 


98.84 


In  the  analysis  of  Mr.  Piddington  of  the  same  meteorite,  the  mag- 
nesia had  escaped  him  and  remained  with  the  iron,  which  has  been 
now  prevented  owing  to  the  later  improvements  in  Chemical  Analysis. 
Yon  Hauer  found  the  oxygen  of  the  bases  to  the  oxygen  of  the  acids 
in  the  ratio  of  1 :  2,42  or  between  bisilicates  and  trisilicates.  Dr.  Haid- 
inger  says  :  *'  Stromeyer  already  had  found  a  somewhat  analagous  ratio 
in  an  olivine-like  body  inclosed  in  a  meteoric  iron  from  Saxony.  Pro- 
fessor Shepard  had  given  the  name  of  Chladoite  to  a  real  trisilicate 
contained  in  the  Bishopsville  meteorites.  This  certainly  new  species  in 
the  Shalka  meteorite,  I  thought  it  my  duty  to  name  Piddingtonite, 
in  commemoration  of  that  really  indefatigable  labourer  in  Natural 
Sciences  to  whom  we  owe  the  rescue  of  that  most  remarkable  meteo- 
rite of  Shalka,  and  in  commemoration  too,  of  the  kindness  with  which 
you  acceded  to  our  proposals  of  exchange." 

Dr.  Haidinger  adds  that  he  was  engaged  in  the  further  investiga- 
tion of  the  specimens  sent  and  he  hoped  to  forward  a  series  to  the 
Society  from  their  collections. 

When  the  proceedings  of  the  Academy  of  Yienna  for  Jime  arrive, 
I  would  suggest  that  a  translation  of  the  valuable  account  g^ven  by 
Dr.  Haidinger  of  this  meteorite  should  be  published  in  the  Journal. 
I  have  only  given  a  few  of  the  heads  of  the  notice. 

Dr.  Haidinger  sends  two  copies  of  their  more  recent  catalogues 
of  meteorites,  and  begs  me  to  hand  you  one  for  Asiatic  Society. 

I  inclose  it,  you  will  see  that  all  the  Society  sent  have  been  embodi- 
ed in  this.  The  large  mass  of  iron  from  the  Kurmckpur  Hilla  was 
considered  as  by  ourselves  doubtfully  meteoric,  bat  we  shall  soon  have 
the  result  of  the  careful  analysis. 
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It  may  be  interesting  to  the  Society  to  give  them  a  few  resultB  at 
their  next  meeting,  so  I  send  them  to  yon  at  once,  and  the  specific 
gravities  could  be  with  advantage  attached  to  the  specimens  in  yonr 
collection. 

I  hope  we  shall  be  able  to  procure  some  specimen  of  the  great  mass 
said  to  have  fallen  at  Dhurmsala  lately. 

In  the  absence  of  Mr.  Obbard  his  paper  on  the  translation  of  waves 
of  water  with  rektion  to  the  great  flood  of  the  Indus  in  1858,  was 
read  by  the  Secretary. 

Archdeacon  Pratt  made  some  valuable  remarks  which  have  been 
printed  at  length  in  the  Journal. 

Mr.  Temple  made  some  interesting  observations  on  the  character  of 
the  Indus  at  Attock  and  the  effects  of  the  flood  as  pointed  out  to  him 
by  Captain  Henderson  on  the  spot  shortly  after  the  event. 

Some  discussion  ensued  on  the  wave  theory  as  applicable  to  the 
phenomena  of  the  flood,  in  which  Sir  Bartle  Frere,  Mr.  W.  T.  Blan- 
ford  and  the  Secretary  joined. 

On  the  motion  of  the  Chairman  the  thanks  of  the  meeting  were 
voted  to  Mr.  Obbard  and  Archdeacon  Pratt  for  their  valuable  com- 
munications. 

Major  W.  S.  Sherwill  read  an  interesting  paper  upon  some  re* 
markable  Waterspouts,  that  had  been  observed  by  him  lately  in  and  near 
Calcutta ;  he  stated  that  it  was  his  intention  merely  to  put  on  record 
the  is^i  of  these  curious  bodies  having  been  seen,  together  with  the 
dates  of  their  appearance,  times  of  duration,  size  and  direction  of  their 
movements,  in  the  hope  that  the  notes  might  assist  any  future  en- 
''quiries  into  the  nature  of  the  laws  regulating  these  phenomena ;  as 
up  to  the  present  moment,  as  Major  Sherwill  observed,  no  satisfiu^ry 
theory  has  been  advanced,  that  serves  to  connect  these  phenomena 
with  the  general  law  of  Physios. 

The  immediate  cause  of  the  paper  read  was  the  appearance  upon 
the  11th  of  August  last,  of  two,  very  perfect  and  large  Waterspouts 
that  appeared,  the  one  between  Dum-Dum  and  Calcutta,  the  other 
crossing  the  Hooghly  river  opposite  to  Sulkea.  The  former  was  per- 
haps more  than  a  thousand  feet  in  length,  of  a  pale  blue  colour, 
depending  from  a  heavy  rain  cloud ;  the  upper  portion  of  this  im- 
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mense  column  gyrated  in  a  rapid  manner  until,  no  longer  able  to 
contain  itself,  it  burst  into  a  heavy  shower  of  rain.  The  Waterspout 
that  crossed  the  river  agitated  the  water  beneath  it  considerably,  bui 
did  no  damage.  This  body  was  bent  into  an  elegant  double  curve  like 
the  letter  S.  by  counter  currents  of  light  wind ;  this  Waterspout 
from  its  light  colour  and  from  its  great  beauty  attracted  much  atten- 
tion. 

Major  SherwiU  then  described  a  gronp  of  twenty  Waterspouts  that 
were  seen  by  him  whilst  surveying  the  Darjeeling  territory.  These 
extraordinary  Phenomena  were  seen  to  form  over  the  mountain 
Tonghoo,  Hi  miles  from  Darjeeling.  A  diagram  showing  this  wonder- 
ful group  was  exhibited  and  claimed  the  attention  of  the  meeting. 

Other  diagrams  of  variously  formed  waterspouts  were  also  exhibit- 
ed and  described.  These  notes  with  reduced  diagrams  will  be  pub* 
lished  in  the  Journal. 

The  thanks  of  the  meeting  were  voted  to  Major  Sherwill  for  bis 
interesting  descriptions. 

Baboo  Rajendralal  Mitra  made  some  remaks  on  the  appearance  of 
a  waterspout  in  the  direction  of  Howrah  witnessed  by  himself  on  the 
same  day. 

The  Librarian  submitted  his  usual  monthly  reports  for  the  months 
of  August  and  September  last. 


Library. 

The  following  additions  to  the  Library  were  made  during  the  months  of 
August  and  September,  1860. 

Pretef^ed, 

General  Report  on  Public  Instruction  in  the  Lower  Provinces  of  the 
Bengal  Presidency  fur  1858-59  with  Appendixes. — Bt  thb  Dibbctor  of 

Education. 

Nyt  Magazine  fur  Naturfedenskaberne,  Vol.  X.  part  4  Vol.  XI.  part  L-- 
By  the  Acadbmy. 

Selections  from  the  Eecords  of  Punjab  Government^  Vol.  V.— By  thb 

India  Govbrnmbnt. 

The  Philosophical  Magazine  for  July,  I860.— By  the  Editors. 

Address  delivered  at  the  Anniversary  Meeting  of  the  Geological  Society 
of  London.— By  tub  Socibty. 
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SdeetioBt  Crmi  the  Bttords  of  T^TBMOR^Ptet  L— »Bt  TBS  Go^ 

Proeeedinj^  of  the  Aemiemj  of  Katnnl  8cicMa.a  of  Phihddphia  fw 
Jamuuy  and  Feknary,  I860. — Br  thb  Aca^dkht. 

Jonraal  of  the  Aemdcmj  of  Ditto,  New  Scriet,  YoL  IV,  P.  3.^Bt  thb  Samb. 

New  York  Stmte  Library  for  1855. —Bt  thb  Samb. 

Ditto  ditto  State  Law  Library  for  1855.— Bt  thb  Sahb. 

Ditto  ditto  Sute  Bibliography,  185S.^Bt  thb  Samb. 

Ditto  ditto  State  Maps,  HSS.  Medals,  &e.  1856.— Bt  thb  Samb. 

Tbe  Cathedral  of  Throodheim. 

Al-Hofiissal  opoa  de  re  grammatica  Arabieam. — Bt  J.  P.  Broch. 

Karlamagnoa  Saga  ok  Kappa  bans. — Bt  thb  Chribtiakia  Acaobmt. 

Forlandlinger  Yidenakabi  Selsknbet.— Bt  thb  Samb. 

Tilottana.— Bt  M.  M.  8.  Dutt,  Esq. 

Quarterly  Joomal  of  Geological  Society  for  May,  I860,  No.  62. — Bt  thb 
Socibtt. 

Seleetioiit  from  the  Reeorda  of  Madraa  QoTemmeiit  Repoit  oa  the  Agri- 
coltttral  Ezhibitioiia  in  the  Profinces  for  1859,  No.  64. — Bt  thb  Madras 
Govbbnmbnt. 

Memoira  of  the  Geologieal  Surrey  of  Lidia,  YoL  IL  P.  L — ^Bt  thb 
Gbological  Musbum. 

Journal  Statistical  Society  of  London,  YoL  XXIIL  P.  IL— Bt  thb 
Socibtt. 

Oriental  Baptist  for  July  and  August,  1860.«-Bt  thb  Editor. 

Oriental  Christian  Spectator  for  Jane  and  July,  1860. — Bt  thb  Editor. 

Calcutta  Christian  Obserrer  for  August  and  September,  1860. — Bt  thb 

Editor. 

Journal  Asiatique*  Tome.  XY.  No.  68.— Bt  thb  Socibtt. 

Journal  of  tbe  Indian  Archipelago,  New  Series,  Yol.  III.  P.  f . — Bt  thb 
Editors. 

Proceedings  of  the  Royal  Geographical  Society  of  London,  YoL  lY.  No. 
S  I860.— Bt  thb  Socibtt. 

Jabrbnch,  Yol.  X.  No.  4.-*Bt  thb  Aoadbmt. 

Annual  Report  of  the  Geological  Surrey  of  India  and  of  the  Moaeam  of 
Geology  for  1859-60.— Bt  thb  Go vt.Gbo logical  Musbum  of  Cajlcutta. 

On  the  Importance  of  Physical  Education. — Bt  thb  Author. 

On  the  Rise  and  Progrees  of  Rational  Medical  Education  in  Bengal,  being 
an  Introductory  Lecture,  delivered  on  the  15th  June,  1860. — Bt  Dr.  Eat^ 

WBLL. 

Descriptions  of  a  Defaced  Fragmentary  Human    Skull,  found   in  an 
Ancient  Quarry-cave  at  Jerusalem. — By  Db.  Mboos. 
Athenieum  for  May  and  June,  1860. — Bt  thb  Editor. 
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Purchased. 

The  American  Journal  of  Science!  and  Arti  for  May,  1860. 

The  Annali  and  Magazine  of  Natural  History,  Vol.  Y.  No.  30,  and  Vol.  YI. 
No.  31. 

The  Annales  dea  Sciences  Naturelles,  Yol.  XII.  Nos.  2  and  3. 

Comptes  Rendus,  Yol.  L.  Nos.  19  to  26,  and  YoU  LI.  No.  1. 

Journal  des  Savants  for  April  and  May,  I860. 

Index  ditto  for  1859. 

Revne  des  Deux  Mondes  for  15th  April,  1st  May,  15th  May,  Ist  June, 
15th  June  and  1st  July. 

Revue  de  Zoologie,  Nos.  4,  5  and  6,  I860. 

Conchologia  Iconica,  Parts  194  to  198. 

Zamie  Nafaarul  Uns. 

Goldstucker's  Dictionary  Sanskrit  and  English. 

Sanskrit  Worterbuch  Dritter  Theil  Bogen,  24—30. 


Fob  Octobes,  1860. 

The  Monthly  (General  Meeting  of  the  Asiatic  Society  was  held  on 
the  3rd  inst. — 

A.  Grote,  Esq.,  President,  in  the  chair. 

The  Proceedings  of  the  last  Meeting  were  read  and  confirmed. 

Presentations  were  received — 

1.  Froni  Mr.  B.  F.  Saunders,  specimens  of  the  aerolite  which 
fell  at  Dhurmsala,  an  account  of  which  was  suhmitted  at  the  last 
meeting.  The  larger  piece  was  picked  up  in  the  lines  at  DhurmsaJa, 
and  the  smaller  at  Bowama,  about  20  miles  to  the  east  of  Dhurmsala. 

2.  From  Mr.  H.  Scott  Smith,  Registrar  Calcutta  University,  a 
copy  of  the  Calendar  and  Minutes  of  the  Senate  for  the  last  3  years. 

8.  From  J.  H.  Gumey,  Esq.,  M.  P.,  Norfolk,  a  small  collection 
of  bird  skins. 

4.  From  Major  H.  L.  Thuillier,  a  copy  of  Simm's  new  map  of 
Calcutta,  and  two  Indian  Atlas  sheets,  Nos.  112  and  113. 

The  following  gentlemen  duly  proposed  at  the  last  meeting,  were 
balloted  for,  and  elected  ordinary  members  : — 

J.  E.  L.  Brandreth,  Esq.,  Commissioner  of  Delhi ;  Moonshee 
Ameer  Ally  Khan  Bahadur,  Pleader  of  the  Sudder  Court ;  E.  B. 
Harris,  Esq. ;  John  Christian,  Esq.,  (for  re-election)  and  C.  G.  Wray, 
Esq.,  C.  E. 
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The  Council  report  the  following  nominations  to  fill  the  six  vacui- 
cies  on  the  list  of  Honorary  Memhers. 

Ist. — Dr.  Alhrecht  Weber,  as  one  of  the  most  eminent  Sanskrit 
scholars  of  Germany.  He  has  particularly  devoted  himself  to  the  study 
of  the  White  Yajur  Veda,  and  he  has  the  enviable  distinction  of  having 
edited  an  entire  series,  comprising  the  Sanhita  of  the  Hymns,  the 
accompanying  Satapatha  Brahmana,  and  the  Ritual  Sutras  of  Katya- 
yana.  Beside  this  great  work,  his  four  volumes  of  Indische  Studien 
abound  with  new  and  valuable  information  in  reference  to  the  Vaidic 
period  of  Hindu  literature.  .  • 

2d. — Edward  Thomas,  Esq.,  as  the  author  of  valuable  papers  in  our 
Journal  and  in  those  of  the  Eoyal  Asiatic  and  Numismatic  Societies, 
on  several  series  of  Asiatic  medals,  and  more  especially  on  those  seriea 
which  contribute  to  the  early  history  of  India ;  and  as  the  editor  of 
Frinsep's  Indian  Antiquities. 

8rd. — Mens.  Stanislas  Julien,  whose  researches  in  the  history  and 
antiquities  of  China  have  raised  him  among  the  most  diatinguished 
Orientalists  of  the  present  day.  His  contributions  to  the  Journal 
Asiatique  are  numerous  and  of  great  interest.  Among  bis  separate 
publications  may  be  noticed  his  Travels  and  Life  of  Hiouen  Thsang ; 
Mengtsieu,  vel  Mencius  inter  Sinenses  philosophujs ;  X'  Hitioire  du 
Cercle  de  Oraie,  and  Le  Idvre  des  Becompenses  et  des  Peine9.  They 
are  works  of  consummate  erudition,  and  any  one  of  them  is  sufficient 
^to  establish  the  character  of  a  scholar. 

4th. — ^Dr.  Aloys  Sprenger,  as  an  Arabic  scholar  of  celebrity  and  » 
a  valuable  contributor  in  that  capacity  to  early  Mahommedan  history, 
and  as  now  engaged  on  what  promises  to  be  the  best  extant  biogzaphy 
of   Mahommed. 

5th. — Dr.  Robert  Wight  as  a  valuable  contributor  to  our  knowledge 
of  Indian  Botany,  and  more  especially  of  that  of  the  Peninsula  and 
the  Neilgherries. 

6th.— Colonel  George  Everest,  Fellow  of  the  Royal  Society,  former* 
ly  of  the  Bengal  Artillery,  Surveyor  General  of  India,  and  Superin- 
tendent of  the  Great  Trigonometrical  Survey  of  India  from  1823  to 
1848  and  Surveyor  General  1830  to  1843.  Of  the  many  important 
.  works,  executed  under  Col.  Everest's  direction,  the  most  important 
and  that  by  which  he  will  be  best  known  to  posterity  is  the  northern 
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portion  of  the  Great  Meridional  Arc  of  India  comprised  between  the 
Damargida  and  Dehra  Dhoon  Base  lines  11^  degrees  in  length,  the 
account  of  the  measurement  of  which  was  published  by  himself  in 
1847.  The  whole  Indian  Arc  is  equal  to  21%  21',  16",  or  about  1469 
miles.  No  geodetic  measure  in  any  part  of  the  world  surpasses,  or 
perhaps  equals,  in  accuracy  this  splendid  achievement.  By  the  light 
it  throws  on  researches  into  the  figure  and  dimensions  of  the  earth, 
it  forms  one  of  the  most  valuable  contributions  to  that  branch  of 
science  which  we  possess,  whilst  at  the  same  time,  it  constitutes  a 
foundation  for  the  geography  of  Northern  India,  the  integrity  of 
which  must  for  ever  stand  unquestioned. 

Col.  Everest  reduced  the  whole  system  of  the  great  national  Survey 
of  India  to  order,  and  established  the  fixed  basis  on  which  the  geo- 
graphy of  India  now  rests.  His  determination  of  the  amplitudes  of 
the  two  Northern  sections  of  the  great  Meridional  Arc  by  means  of 
simultaneous  observations  taken  to  the  same  stars  with  counterpart 
circular  instruments,  and  his  method  of  determining  the  celestial 
azimuth,  still  practised,  may  be  considered  the  most  perfect  modes  of 
obtaining  an  astronomical  element  known  to  science. 

The  following  gentlemen  were  named  for  ballot  at  the  next  meeting. 

W.  A.  D.  Anley,  Esq.  Assistant  Engineer  in  the  East  Indian 
Railway,  proposed  by  Capt.  Layard  and  seconded  by  the  President. 

Captain  C.  D.  Newmarch,  Chief  Engineer,  Pegu,  and  Captain 
Horace  Browne,  Assistant  Commissioner,  Pegu. 

E.  O.  Eiley,  Esq.,  Magistrate  of  Rangoon,  proposed  by  Lieutenant 
Colonel  A.  Phayre,  and  seconded  by  the  Secretary. 

Baboo  Degumber  Mittra,  proposed  by  Baboo  Ramapersaud  Roy, 
and  seconded  by  Baboo  Rajendralal  Mittra. 

Reverend  K.  M.  Baneijee  (foi  re-election,)  and 

R.  T.  H.  Griffith,  Esq.,  proposed  by  Mr.  Cowell,  seconded  by  Mr. 
Atkinson. 

Communications  were  received — 
'    1.     From  Mr.  W.  T.  Blanford, "  Notes  on  a  Collection  of  land  shells 
made  in  Upper  Assam  by  J.  W.  Master,  Esq.,  Assistant  Conmiission- 
er  of  Golughat,  with  descriptions  of  a  new  species  of  Spiraculum,  Ac.*' 

2.  From  Baboo  Radha  Nauth  Sikdar,  '*  An  abstract  of  Meteoro- 
logical observations  taken  at  the  Surveyor  General's  Offiice  in  the 
months  of  February  and  March  last." 
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8.    From  Bev.  I.  Lowentbal,  Pesbawnr,  ^  A  paper  on  the  Non- 
Semitic  character  of  the  Pushto  language." 

This  paper  was  read  to  the  meeting  by  the  Secretary. 

The  Librarian  submitted  his  usual  monthly  report  for  September  last. 


Fob  Noyxmbsb,  1860. 
The  Monthly  General  Meeting  of  the  Asiatic  Society  was  held  on 
the  7th  instant, 

\ 

The  Yen.  Archdeacon  J.  H.  Pratt,  as  Senior  Member,  in  the  chair. 

Presentations  were  received — 

1st.  From  Professor  Griffith,  through  Mr.  W.  Halsey,  a  singular 
iron  sun-dial  called  Pratoda  or  Pratola,  (serying  also  for  an  hour-glass 
a  gun  and  a  spear)  believed  to  have  been  made  by  Sirdar  Lena  Singh 
for  Lord  Hardinge. 

2nd.  From  the  Boyal  (}eological  Society  of  London,  the  29th 
YoL  of  their  Journal. 

8rd.  From  A.  Sconce,  Esq.,  the  following  Arabic  Books : — WiU- 
met's  Arabic  Lexicon,  Schultens's  Hariri  and  De  Sacy's  Arabic  Gram- 
mar, and  Niebuhr^s  Travels. 

4th.  From  the  Editors  of  Bajah  Badhakant's  Subda  Kulpa- 
driima  the  1st  No.  of  the  new  edition  of  the  Encyclopedia^  to- 
gether with  a  brief  sketch  of  the  Bajah's  life. 

5th.  From  Baboo  Kaliprasuno  Singh  the  2nd  No.  of  his  valua- 
ble work  '*  Pdrana  Sangraha,"  being  a  Bengalee  translation  in  prose 
of  the  "  Mahabharat." 

The  Pratoda  (noted  above)  was  accompanied  by  the  following  ex- 
tract from  an  old  Hindoo  work  on  astronomy,  communicated  by 
Pundit  Bapu  Deva. 

1.  I  am  explaining  the  instrument  called  Pratoda  (a  goad)  invent- 
ed by  Ganesa,  by  which  the  hour  of  the  day  can  be  easily  known. 
Take  a  straight  stick  of  moderate  thickness  of  the  tree  called 
Dalbergia  Sisu,  of  any  length. 

2.  Make  it  of  the  form  of  a  right  prism  whose  ends  should  be 
regular  polygons  having  as  many  angles  as  the  number  of  gkatikat 
contained  in  the  excess  of  the  longest  day  above  the  shortest  (at  the 
given  place)  ;  and  for  the  convenience  of  holding  it  join  a  chain  (or 
string)  to  its  top  :  (and  mark  the  numbers  of  ghoHkas  from  that  of 
the  ghatikas  of  the  shortest  day  to  that  of  those  of  the  longest  on 
the  upper  parts  of  the  sides  of  the  prism  successively.) 


I860.]  ProeeeiingB  of  the  Anatic  Society.  425 

3.  Below  its  support,  in  order  to  place  a  gnomon,  make  holes  in 
each  side  of  the  prism  at  the  h^pbning  of  its  length  in  such  a  man- 
ner that  they  may  not  touch  each  other  in  the  middle  (of  the  prism). 

4.  In  order  to  conceal  the  gnomon  (in  this  instrument)  make 
another  hole  near  the  support  (of  the  prism)  at  its  top  in  the  middle. 
Let  the  length  of  the  gnomon  he  such  as  afber  placing  it  in  the  hole 
(made  in  each  side)  the  length  of  its  external  part  he  nearly  equal  to 
the  sixth  part  (of  the  length  of  the  prism). 

5.  A  twelfth  part  of  the  length  of  the  external  portion  of  the 
gnomon  should  he  considered  an  Angula  (a  digit)  in  this  Pratoda  in- 
strument. And  find  the  sines  of  the  (sun's)  zenith  distance  and  alti- 
tude at  the  end  of  each  of  the  given  ghatikoi  (from  the  sun-rise  of 
every  day,  the  nimiher  of  the  length  of  which  is  marked  on  the  in- 
strument) hy  the  rule  mentioned  hy  former  Astronomers. 

6.  The  sine  of  the  (sun^s)  altitude  (found  at  the  end  of  the  given 
ffhatikas  from  sun-rise)  multiplied  hy  12  and  divided  hy  the  sine  of 
the  zenith  distance  (of  the  sun  found  at  the  same  time)  gives  the 
numher  of  digits  helonging  to  the  given  ghatikas. 

Thus  find  the  digits  helonging  to  the  given  ghatikas  one,  two,  Slc.^ 
from  sun-rise  (of  every  day,  the  length  of  which  is  marked  on  the 
instrument)  and  mark  these  digits  on  the  respective  sides  (of  the 
prism)  from  the  hole. 

7.  (When  you  want  to  know  the  time  afber  sun-rise  at  the  given 
day)  place  the  gnomon  in  the  hole  of  that  side  (of  the  prism)  on 
which  the  numher  of  the  ghatikas  contained  in  the  length  of  the 
given  day  are  marked,  and  hang  the  instrument  hy  holding  it  in  the 
chain  in  such  a  manner  that  the  shadow  of  the  gnomon  falls  on  the 
side.  And  reckon  the  ghatikas  (on  the  side)  from  the  hole  to  the  end 
of  the  shadow.  These  ghatikas  are  afber  sun-rise  (when  you  ohserve 
the  shadow)  hefore  noon,  (hut  when  you  ohserve  it)  after  noon  they 
are  the  ghatikas  remaining  (to  complete  the  whole  day.)  (This 
holds  then  when  the  end  of  the  shadow  falls  exactly  on  the  mark  of 
the  ghatikas)  hut  when  it  falls  hetween  two  marks,  there  will  he  re- 
quired a  proportion." 

The  Archdeacon  then  gave  the  following  account  of  its  character 

and  uses : — 

*'  The  instrument  appears  to  he  roughly  graduated  and  to  be  in  a 
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licketty  condition.  It  has  nine  sides.  If  these  are  exactly  snited  to 
the  latitude,  the  place  for  which  it  was  made  was  in  latitude  27""  56'  or 
thereabouts.  If  the  latitude  of  the  place  did  not  accord  with  an  exact 
number  of  sides,  then  it  must  have  been  between  26**  40'  and  29**  12' 
that  is,  corresponding  to  8^  and  9}  sides.  Delhi  lies  between  these 
last  two  latitudes.  The  instrument  mAy,  therefore,  have  been  made 
for  that  city. 

'*  The  manner  of  using  the  instrument  appears  to  be  this.  Suppose 
the  day  that  you  use  it  is  the  one  of  which  the  length  is  50  minutes 
longer  than  the  shortest  day;  then  as  50  =  2  X  24  +  2  and  24 minutes 
make  d^ghatiha,  you  must  screw  the  gnomon  into  the  hole  in  the  third 
side,  in  which  the  figures  run  down  the  third  shortest  length.  Then 
hang  up  the  instrument  and  turn  it  round,  thus  hanging,  so  that  the 
shadow  of  the  gnomon  may  fall  on  the  length  of  the  instrument ; 
the  extremity  of  the  shadow  will  point  out  the  hour  of  the  day  in 
ghatikas  from  sunrise  or  sunset  as  it  is  before  or  after  noon. 

'^  The  instrument  is  certainly  curious,  though  of  no  particular  scien- 
tific value." 

Colonel  Baird  Smith  communicated  to  the  meeting  the  following 
interesting  particulars  respecting  the  constructor  of  the  dial. 

"  Lena  Singh  Majeteeah,  the  constructor  of  the  Fratoda  Dial,  was  the 
representative  of  a  well  known  distinguished  Sikh  family.  He  did 
not  take  any  very  prominent  part  in  the  Sikh  campaign,  but  his  bro- 
ther Kunjoor  Singh  commanded  the  Khalsa  army  at  the  battle  of 
Aliwal  where,  as  all  know,  he  was  signally  overthrown  by  the  force 
imder  Sir  Harry  Smith.  On  that  occasion  an  exquisitely  beautiful 
battery  of  six  field  guns,  the  property  of  Lena  Singh,  and  the  produce, 
probably,  of  the  same  workshops  which  produced  the  JPrcUoda  Dial, 
was  captured.  Nothing  could  surpass  the  whole  design  and  details 
of  these  guns,  and  while  they  were  ornamented  with  great  taste,  they 
were  at  the  same  time  good  working  guns,  and  had  been  vigorously 
used  during  the  day. 

"  Lena  Singh  had  very  considerable  mechanical  capacity.  He  enjoy- 
ed greatly  hearing  of  all  forms  of  mechanical  invention.  The  long 
range  and  explosion  shells  for  guns  were  favorite  subjects  of  experi- 
ment and  discussion  with  him,  and  he  was  altogether  a  notable  man 
among  his  race,  and  in  his  position  as  a  Sikh  Chiellbain  of  large  ^os- 
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[Sessions,  haying  strong  intellectaal  tendenoies  in  spite  of  the  semi-bar* 
barism  amid  which  he  Hved.'' 

The  following  gentlemeii,  duly  proposed  at  the  last  meeting,  were 
balloted  for  and  elected  Honorary  Members  :— 

Dr.  Weber.  B.  Thomas,  Esq. 

M.  St.  JuUen.  Dr.  R.  Wight. 

Dr.  A.  Sprenger.  Ool.  G.  Everest. 

The  following  gentlemen  who  were  proposed  at  the  last  meeting 
were  also  balloted  for  and  elected  ordinary  members. 

W.  A.  D.  Anley,  Esq.,  Assistant-Surgeon,  East  Indian  Railway. 

Captain  C.  D.  Newmarch,  Chief  Engineer,  Feg^. 

E.  0*Biley,  Esq.,  Magistrate,  Rangoon. 

Captain  Horace  Browne,  Assistant  Commissioner,  Pegu. 

Baboo  Degumber  Mitter,  Zemindar. 

ifeeverend  K.  M.  Banerjee  for  re-election. 

R.  T.  H.  Griffith,  Esq.,  Benares. 

The  following  gentlemen  were  named  for  ballot  at  the  next  meeting : 

F.  Cooper,  Esq.,  C.  S.,  proposed  by  the  President,  and  seconded  by 
the  Secretary. 

Moulavee  Abdool  Luteef  Khan  Bahadur,  Deputy  Magistrate  and 
Deputy  Collector,  24-Pergunnah8. 

Babu  Gooroo  Chum  Doss,  Deputy  Magistrate,  Jessore,  proposed 
by  Babn  Rajendrolal  Mittra  and  seconded  by  Mr.  Cowell. 

D.  H.  Macfarlane,  Esq.,  Calcutta,  proposed  by  H.  Woodrow,  Eiq.. 
and  seconded  by  C.  G.  Wray,  Esq. 

A  note  from  Dr.  F.  Mouat  announcing  his  intention  to  withdraw 
from  the  Society  was  recorded. 

The  following  report  was  read  from  the  Council  on  a  recommenda- 
tion from  the  Philological  Committee : — 

Bejport. 

The  Council  recommend  to  the  Society  the  acceptance  of  Mr.  F. 
E.  Hall's  offer  to  edit  the  Daea  Eupaka  (text  and  commentary)  in 
the  Bib.  Indiea,  This  work  ia  the  oldest  authority  for  the  dramatic 
system  of  the  Hindus,  and  is  also  of  great  interest  from  the  numer- 
ous quotatioha  which  are  found  in  it.  Mr.  Hall  has  a  very  old  MS. 
which  will  serve  aa  the  basis  of  his  text.     The  work  will  occupy  about 

3  K 
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two  fasciculi,  and  Mr.  Hall  will  add  a  translation  of  the  text  and  an 
introduction. 

The  recommendation  was  adopted  by  the  Meeting. 

A  communication  was  received  from  Babu  Badha  Nauth  Sickdar^ 
being  an  abstract  of  Meteorological  observations  taken  at  the  Survey- 
or General's  office  for  the  month  of  April  last. 

Mr.  H.  F.  Blanford  read  a  paper  on  the  subject  of  Dr.  Bronn's 
work  on  the  laws  of  development  of  organised  beings. 

Mr.  Blanford  stated  that  the  work,  a  brief  notice  of  which  he 
proposed  bringing  before  the  Society,  was  written  by  Dr.  Bronn  in 
1855,  in  answer  to  a  series  of  prize  questions  proposed  by  the  French 
Academy  of  Sciences  in  1853-li.  Dr.  Bronn's  work  was  adjudged 
as  successful  and  crowned  by  the  Academy  in  1857  and  the  work  it- 
self published  shortly  after.  Its  object  was  to  ascertain  the  laws  of 
the  development  of  organised  beings  in  time,  a  question  which  the 
recent  publication  of  Mr.  Darwin's  work  had  rendered  one  of  general 
interest,  and  the  work  possessed  this  great  merit  as  evidence  in  the 
discussion  provoked  by  Mr.  Darwin,  that  having  appeared  long  before 
the  publication  of  Mr.  Darwin's  views,  it  was  unbiassed  in  its  conclu- 
sions by  any  controversial  spirit. 

The  objects  of  Dr.  Bronn's  work  differed  in  so  far  from  those  of 
Mr.  Darwin's,  that  the  former  sought  simply  to  determine  the  formal 
laws  expressing  the  nature  of  the  sequence  of  organisms  in  time  and 
the  relation  of  that  sequence  to  the  panulel  sequence  of  geologic 
changes,  while  the  latter  endeavoured  to  solve  the  higher  problem  of 
which  these  formal  laws  are  merely  consequences,  viz.  themoJiff 
operandi  of  the  cause  to  which  the  succession  of  varying  organisms 
in  past  times  is  due.  Dr.  Bronn's  objects  bear  the  same  relation  to 
Mr.  Darwin's  as  those  of  Kepler  and  Copernicus,  the  discoverers  of 
the  laws  of  the  Heliocentric  Planetary  System  did  to  Newton's,  the 
discoverer  of  gravitation. 

Of  the  two  parts  into  which  Dr.  Bronn's  Essay  was  divided,  9w. 
the  exposition  of  the  laws  of  development ;  and  the  proving  of  these 
laws  by  the  comparison  and  analysis  of  tabular  evidence,  only  the 
first  could  be  noticed  in  the  brief  space  of  a  single  lecture.  Mr. 
Blanford's  object  was  simply'  to  bring  to  the  notice  of  'the  Societj 
the  general  results  at  which  Dr.  Bronn  had  arrived,  and  would  refer 
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those  who  might  wish  to  enter  in  detail  into  the  question,  and  satisfy 
themselves  of  the  soundness  or  unsoundness  of  Dr.  Bronn's  views, 
to  the  original  work,  which  had  been  published  in  German,  French 
and  English,  the  latter  translation  by  the  Bay  Society  of  London. 

The  two  fundamental  laws  laid  down  by  Dr.  Bronn  as  having  re- 
gulated the  sequence  of  organisms  from  the  earUest  period  to  the 
present  time  were : 

1.  That  there  had  been  the  operation  of  an  independent  produ- 
cing power  or  force  (Kraft)  progressive  in  intensity  and  in  its  sphere 
of  operation. 

2.  That  the  results  of  this  power  or  force  had  been  limited  by, 
and  dependant  upon,  the  nature  and  changes  of  the  external  condi- 
tions of  existence,  such  as  climate,  habitat,  food,  &o. 

With  respect  to  the  first  law,  a  clear  idea  of  the  meaning  of 
progression  could  only  be  gathered  from  a  consideration  of  the  whole 
range  of  organized  beings,  and  the  evolution  of  general  propositions 
concerning  form,  organization,  and  habits  of  life.  In  this  way,  it 
was  shewn  that  the  criteria  of  higher  types  as  compared  with  lower 
were : — 


Higher, 
Bilateral  symmetry  of  form. 

Few  homol(^ous  parts. 

Organs  various,  specialized  to 
discharge  one  or  few  functions, 
concentrated,  and  enclosed. 

Habits  terrestrial. 

Breathing  air. 

Food,  (in  the  case  of  animals) 
vegetable. 


Lower. 

Quadrilateral  or  circular  sym- 
metry of  form. 

Numerous  homologous  parts. 

Organs  few,  fitted  to  perform 
various  functions,  dispersed,  and 
superficial. 

Habits  aquatic. 
.  Breathing  water. 

Foody  (in  the  case  of  animals) 
animal. 


With  respect  to  the  second  law,  the  conditions  of  existence  might 
be  considered  under  two  heads,  viz.  as: — inarffanic,  which  bore 
reference  to  terrestrial  phenomena,  such  as  temperature,  dimatal 
zones,  the  composition  of  the  atmosphere,  and  the  distribution  of 
land  and  sea ;  and  orffome,  which  included  tiie  supply  of  food,  a  con- 
sideration which  had  been  developed  to  an  extent  unanticipated  by 
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Dr.  Br<mn  in  Mr.  Darwin's  well  known  chapter  on  thp  ''  Struggle  for 
Existence." 

The  hypothesis  to  which  we  had  to  apply  these  conditions  was, 
that  of  an  originally  fluid  glohe,  cooling  by  radiation,  until  a  soli4 
crust  had  formed,  upon  which  the  greater  part  of  the  water  had 
condensed  in  the  form  of  seas,  while  the  atmosphere  contained  a 
larger  proportion  of  aqueous  vapour  and  carbonic  acid  than  at 
present. 

The  excess  of  carbonic  acid  was  subsequently  fixed  in  the  form  of 
limestone,  and  eliminated,  especially  during  the  coal  period,  by  the 
luxuriant  vegetation  which  abstracted  the  carbon  stored  up  in  the 
coal  formed  of  its  remains.  The  carbonic  acid  since  converted  into 
coal  and  limestone  had  been  calculated  by  Brogniart  and  Bischof 
to  amount  to  6  per  cent,  of  the  entire  atmosphere,  or  one  hundred 
times  its  actual  proportion ;  and  although  it  is  probable  that  it  never 
reached  this  amount,  and  that  much  of  it  was  evolved  fix>m  the 
interior  of  the  earth  through  volcanic  vents,  contemporaneously 
with  its  absorption  by  the  vegetation  of  the  epoch,  still,  it  had  beei^ 
proved  by  the  experiments  of  Daubeng  and  Begnault,  that  a  propor- 
tion of  5  per  cent,  of  carbonic  acid  was  by  no  means  injurious  to  ferns, 
and  that  provided  sufficient  oxygen  were  present,  animals  could  Uve 
without  apparent  inconvenience  in  an  atmosphere  containing  half  its 
volume  of  the  former  gas.  The  surface  of  the  earth  being  then  in 
such  a  condition  as  to  support  animal  and  vegetable  life,  we  might 
expect,  according  to  Dr.  Bronn,  the  following  series  of  phenomena^ 
which,  ranged  in  parallel  colunms  exhibit  the  historic  interdependence 
of  the  organic  and  inorganic  kingdoms. 

1.  The  simultaneous  appear-  1.  When  by  condensation  and 
ance  of  plants  and  animab,  to  chemical  absorption  the  atmos* 
sustain  a  proper  relation  in  the  phere  became  fitted  to  support 
components  of  the  atmosphere,        life. 

2.  An  universal  apd  continuous        2.  As  the  temperature  univenal* 
change  in  the  fauna  and  flora  of    ly  and  continupusly  diminished, 
the  earth, 

a.  The  primary  fauna  and  flora  a,  fhe  temperature  of  the 
were  universal  i^nd  tropical,  earth's  siufaoe  was  likewise  uni* 

form  and  tropical,  until. 
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h.  becoming  subsequently  di- 
▼ersified  according  to  climate. 


8.  New  fonns  of  life  could  not 
have  aiifien  from  tbose  preceding 
them,  but  were  proyided  for  by 
a  new  creation.  (Schopfung). 
The  assumption  of  specific  and 
generic  centres,  is  therefore  un* 
necessary  and  improbable. 

4.  As  the  older  forms  disap- 
peared, in  consequence  of  the 
cooling  of  the  earth  and  the 
formation  of  continental  areas, 
they  were  continuously  replaced 
by  new  forms  with  but  a  slight 
variation  in  the  intensity  of  the 
producing  force. 

5.  The  general  character  of  the 
first  fauna  and  flora  was  entirely 
different  from  that  of  the  present 
day,  the  passage  being,  however, 
gradual  throughout. 

6.  Organisms  became  more  va- 
ried and  respectively  adapted  to 
more  diversified  conditions  of  Hfe. 

7.  The  appearance  of  most 
plants  and  animals  was  condi- 
tional on  the  previous  fulfilment 
of  the  conditions  necessary  for 
their  existence,  as  regard  nourish- 
ment, habitat,  <&;c. 

8.  The  absolute  number  of 
species,  genera,  and  families  in- 
creased with  the  differentiation  of 


h.  the  internal  heat  being  di» 
minishedby  radiation,  the  climate 
became  differentiated  in  different 
agones. 

3.  The  new  stations  formed 
were  not  always  in  connexion 
with  those  previously  populated. 


4.  The  cooling  of  the  earth's 
surface  and  the  extension  of  con- 
tinental land  areas  proceeded  grar 
dually  and  equably. 


6.  The  physical  condition  of 
the  earth's  surface  was  likewisci 
originally  very  different  from  that 
of  the  present  day,  and  the  pas- 
sage gradual. 

6.  In  consequence  of  the  abova 
change,  stations  became  more 
numerous  and  varied. 

7.  The  Earth,  havbg  beooma 
peopled  with  such  plants  and 
animals  as  depended  solely  on 
each  other  and  on  the  purely  ter- 
restrial conditions,  was,  by  their 
existence,  rendered  habitable  for 
succeeding  races. 

8.  The  differentiation  of  the 
requisite  external  conditions  pio- 
ceeded    continuously,    but   espe- 
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external  conditions. 


9.  The  tendency  of  all  sucoee- 
live  changes  may  be  termed  ter- 
ripetal.  The  first  population  of 
the  globe  was  almost  exclosively 
pelagic.  Land  animals  succeeded, 
and  increased  most  rapidly  both 
in  numbers  and  in  perfection  of 
organization. 

10.  The  higher  and  more  per- 
fect plants  and  animals  are,  so  are 
the  conditions  requisite  for  their 
existence  more  complicated  and 
numerous.  The  more  perfect  ani- 
mals could  not  exist  without 
the  less  perfect.  And  thus 
a  necessary  consequence  of  the 
progressive  development  of  the 
earth's  surface,  was  a  gradual 
higher  development  of  the  or- 
ganic world  as  a  whole,  as  well  as 
of  its  subordinate  divisions,  and 
while  the  organic  world  tended 
more  and  more  to  the  formation 
of  the  existing  higher  tjrpes,  the 
latter  tended  to  increase  in  a 
more  rapid  ratio  than  the  less 
perfect.  Meanwhile  many  of  the 
less  perfect  either  simply  disap- 
peared or  were  replaced  by  more 
perfect  compensating  forms. 

11.  There  are  also  some  special 
cases  in  which  the  progression  of 
the  organic  world  towards  a 
higher    degree    of  development, 


dally  characterized  the  dose  of  the 
carboniferous  epoch  and  the  com^ 
mencement  of  tertiary  times. 

9.  Simultaneous  and  parallel 
with  these  changes  was  the  di- 
minution and  sub-division  of 
watery  areas  and  the  formation 
of  continental,  as  distinguished 
from  insular  diviaons  of  the  land 
area. 

10.  The  external  conditions  of 
existence  became  more  varied  and 
fitted  for  the  existence  of  higher 
organisms. 
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either  generally  and  systemati- 
cally, or  specially  from  embryonio 
types,  appears  to  have  progressed, 
independently  of  any  apparent  ex- 
ternal causes,  and  in  accordance 
with  the  operation  of  some  inde- 
pendant  internal  law,  except  in 
so  far  as  there  is  a  necessary  reci- 
procal relation  between  the  laws 
of  development  of  the  organic 
and  inorganic  world,  which  conld 
only  be  definitely  expressed  if 
we  knew  the  nature  of  the  power 
or  force  which  gives  rise  to  new 
organisms. 

In  commenting  on  the  above,  Mr.  Blanford  remarked  that 
although  the  hypothesis  of  a  cooling  globe  and  an  universal  equable 
temperature  in  early  geologic  times  had  been  rejected  by  Sir  Charles 
Lyell  and  some  other  eminent  authorities,  there  were  many  important 
facts,  such  as  the  existence  of  a  coal  flora  within  the  Arctic  regions 
in  a  great  measure  identical  with  that  of  the  temperate  zone,  and  the 
wide  distribution  of  generic  'and  specific  types  in  Palceozoic  times, 
which  gave  much  probability  to  the  hypothesis  upon  which  Dr. 
Bronn's  theoretical  conclusions  were  based. 

These  views  were  stated  necessarily  at  much  disadvantage  before 
the  Society,  as  time  would  not  permit  of  even  an  abstract  of  Dr. 
Bronn's  proofs  of  the  laws  above  enunciated,  by  a  review  of  the 
geologic  record,  which  could  be  the  only  test  of  their  truth  or 
falsity.  With  respect  to  the  third  of  Dr.  Bronn's  secondary  laws, 
viz.  that  new  stations  were  frequently  isolated,  and  consequently  that 
their  faunas  and  floras  were  necessarily  of  independent  origin,  it 
appeared  to  Mr.  Blanford  that  both  the  fact  and  inference  were 
pure  assumption,  and  neither  proved  by  the  author  in  the  subsequent 
part  of  his  work,  nor  indeed  veiy  capable  of  historic  proof.  Many 
of  the  now  isolated  stations,  such  as  the  islands  of  Polynesia, 
had  been  shewn  to  be  very  probably  mere  remnants  of  former  widely 
extended  stations ;  (in  the  case  cited,  by  Dr.  Hooker  on  botanic 


434  Proceedings  qf  the  Asiatic  Societff.  [No.  4, 

grounds  and  by  Mr.  Darwin  on  geological  gronndB ;)  and  eren  w»eii 
granted,  as  it  might  be  theoretically^  that  anch  isolated  stations  may 
occasionally  have  been  formed,  until  we  can  ascertain  the  penod  at 
which  they  were  first  populated,  and  can  assert  that  bo  possible 
accidental  transport  of  eggs,  seeds,  Ac.  would  account  for  that  popu- 
lation, the  inference  drawn  by  Dr.  Bronn  would  be  bj  no  means 
legitimate. 

In  some  other  points,  it  appeared  that  Dr.  Bronn  had  hdd  too 
much  stress  upon  negative  evidenoe  as  e.  g.  in  the  ninth  of  tlM 
secondary  laws,  but  as  this  had  no  important  bearing  on  the  principal 
object  of  the  paper,  viz.  a  comparison  of  Dr.  Bronn's  laws  with 
Mr.  Darwin's  theory  of  natural  selection,  it  need  not  be  further 
alluded  to. 

Setting  aside  the  assumption  of  independent  faunas  and  floras,  iM 
unproved  in  any  case  and  at  variance  with  the  tendency  of  our 
present  knowledge,  the  laws  evolved  by  "Dt,  Bronn  wei^  stated  to  be 
m  close  accordance  with  the  requirements  of  Mr.  Darwin's  theory. 
With  respect  to  the  formal  portion  of  Dr.  Bronn's  first  fundamental 
laWj  (i.  e.  the  fact  of  progression,  apart  from  any  hypothesis  of  a 
force,)  very  little  had  been  sud  by  Mr.  Darwin ;  his  only  reference 
to  it  being  to  the  following  effect,  viz. : — the  higher  forms  have 
their  organs  more  distinctly  specialized  for  different  functions ; 
and  as  such  division  of  physiological  labour  seems  to  be  an  advantage 
to  each  being,  natural  selection  will  tend  in  so  far  to  make  the  later 
and  more  modified  forms  higher  than  their  early  progenitors,  or  than 
the  slightly  modified  descendants  of  such  progenitots.*  This  Tiew 
appeared  to  be  identical  with  that  taken  by  Dr.  Bronn  in  the  majority 
of  cases,  as  enunciated  in  Nos.  7,  8,  9  and  10  of  his  secondary  laws. 
In  No.  11,  indeed  something  more  is  indicated,  viz.  a  progression  of 
type,  independent,  or  apparently  independent  of  external  conditions, 
and  referred  somewhat  vaguely  to  an  unknown  force ;  but  this  wm 
scarcely  necessary,  and  the  phenomenon  of  progression  according 
to  embryonic  types,  the  progression  fh>m  general  to  specialized 
forln^,  which  had  been  admitted  by  Agassis,  Owen,  Cai^enter  and 
others,  as  having  obtained  in  past  times,  was  perfectly  ftnd  mo^t 
fimply  explained  by  Mr.  Darwin's  theory. 

*  Origin  of  speeiee,  p.  836. 
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Dr.  Bronn's  seoond  fandamental  law,  the  correlation  of  the 
development  of  organized  beings,  with  that  of  the  external  conditions 
of  life,  and  the  multiplication  of  varieties  and  species  as  these  condi- 
tions became  more  varied,  formed  one  of  the  fundamental  requirements 
of  Mr.  Darwin's  theory. 

The  chief  point  on  which  the  two  authors  were  at  issue,  was  that 
of  the  origin  of  new  forms.  On  this  subject,  Dr.  Bronn  did  not 
enunciate  any  theory,  and  in  the  eicpression  of  hia  formid  laws,  referred 
vaguely  to  an  undefined  force.  He  denied,  however,  the  possibility 
of  their  origin  by  descent,  with  variation,  firom  pre-existing  forms, 
as  well  as  their  origin  by  spontaneous  generation  from  inorganic 
matter,  and  regarded  that  by  immediate  act  of  creation  repeated  for 
every  new  species,  as  inconsistent  with  the  tenor  of  our  knowledge  of 
all  natural  operations.  It  was  difficult  therefore  to  understand  how 
and  upon  what,  the  hypothetical  force  could  be  supposed  to  act,  nor 
was  this  anywhere  suggested  in  the  essay.  The  objection  by  anti- 
cipation to  Mr.  Darwin's  views,  rested  as  it  appeared,  solely  on  the 
assumption  of  isolated  stations  before  alluded  to,  and  if  this  be 
rejected  as  unsound,  there  appeared  nothing  in  Dr.  Bronn's  laws  at 
all  irrecoDcileable  with  Mr.  Darwin's  theory.  For  the  rest  Mr. 
Darwin  had  suggested  a  vera  catua  and  it  remained  for  the  naturalist 
and  geologist  to  say  how  far  it  was  sufficient  to  account  for  the 
facts. 

Some  discussion  arose  after  the  lecture  was  concluded. 

Dr.  Kay  remarked,  that  the  way  in  which  the  subject  had  been 
treated,  appeared  to  him  calculated  to  produce  serious  confusion  of 
thought.  There  had  been  a  perpetual  vibrating  between  two  entirely 
distinct  inquiries  ;  the  search  into  formt  and  the  search  into  eintoeo, 
A  great  deal  of  fallacious  reasoning  was  owing  to  the  neglect  of  this 
distinction.  Morphology  was  a  deeply  interesting  study ;  but  it  gave 
absolutely  no  information  about  the  causes  of  the  differential  charao* 
teristics  observed  in  analogous  species  of  plants  and  animals  at  sue* 
cessive  epochs.  In  examining  sueh  species  it  was  natural  to  use  such 
words,  as  admnee^  progretsionj  &c. ;  but  these  terms  simply  mean  that 
the  spedes  of  a  later  era  are  found  to  differ  in  certain  ways  firom 
those  of  an  earlier  era.  The  morphological  progression  proves  no- 
thing as  to  the  existence  of  an  oetislogical  connexion  between  the 
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ffucceflsire  stages.  It  is  simply  a  historical  fact  that  there  is  an  ad- 
vance in  the  ohseired  forms.  Bnt  to  state  a  fact  is  not  to  aoooont 
for  it,  and  Moliere's  physician  added  nothing  to  science  when  he  arened 
that  medicine  cored  hecause  it  possessed  arit  medieatrix,  AU  present 
were  aware  that  theories  such  as  Dr.  Bronn's  or  Dr.  Darwin's  had  a 
far  wider  and  deeper  interest  than  they  would  hare  simply  as  scienti- 
fic speculations,  hecause  they  touched  on  questions  relating  to  man's 
spiritual  nature.  That  nature  enabled  man  to  look  upward  to  the 
eternal,  and  downward  to  the  endless  variety  of  coemical  phenomena^ 
Would  any  similarities  of  structure  between  num  and  other  contem- 
porary or  paloeozoic  species  bridge  orer  the  chasm  placed  between 
him  and  them  by  the  possession  of  that  spiritual  nature  P  If  it  be 
said  that  the  power  of  ulterior  development  had  existed  from  the  date 
of  the  primal  monad, — ^this  would  only  increase  a  biUion-fold  any 
difficulties  that  may  be  supposed  to  lie  in  the  received  theories  dL 
creation ; — ^for,  whence  came  this  monad  ?  It  must  have  been  creat- 
ed. And  what  a  marvellous  creature  !  to  hold  shut  up  within  it  the 
numberless  forms  of  all  the  species  that  have  arisen  in  the  worid 
through  countless  ages,  along  with  all  the  laws  of  their  successive 
development,  each  one  involving  such  marvellous  adaptations  to  all 
other  portions  of  the  Kosmos ! 

He  would  add  an  expression  of  his  hearty  concurrence  with  two  re- 
marks made  by  the  lecturer  : — viz.  where  he  spoke  of  the  rashness 
with  which  his  author  theorized  on  the  early  geological  periods ;  and 
where  he  stated  his  belief  that  Dr.  Bronn's  assumption  of  a  mysteri- 
ous *'  Kraft"  or  power  was  neither  legitimate  nor  very  intelligible. 

Mr.  Blyth  rose,  as  the  friend  of  Mr.  Darwin  of  more  than  a  quar- 
ter of  a  century  standing,  to  advocate  his  theory.  He  expatiated 
upon  the  vastness  of  geological  periods,  as  amply  sufficient  for  bring- 
ing about  the  present  order  of  things  in  the  organic  kingdoms,  by  the 
operation  of  Mr.  Darwin's  principle  of  Natural  Selection.  The 
immensity  of  the  lapses  of  past  time  he  illustrated  by  comparing 
them  with  the  profundities  of  space,  and  by  the  computed  distances  of 
sundry  astronomical  objects.  He  also  argued  a  far  higher  anti- 
quity than  is  greneraUy  supposed  for  the  existence  of  the  human  being 
upon  this  planet,  as  testified  by  the  discoveries  of  Dr.  Lund  in  oertain 
low  caverns  in  Brazil,  more  than  twenty  years  ago,  and  abundantly  by 
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recent  discoYeries  in  rarious  regions :  more  especially  he  referred  to  cer« 
tain  tnmuli  in  Scania,  where  flint  arrow-heads  or  spear-heads  were  found 
together  with  the  bones  of  extinct  mammalia^  and  associated  also  with 
human  remains,  the  skulls  of  which  indicated  them  to  belong  to  the 
hyperborean  tjrpe  of  mankind,  being  similar  to  those  of  modem  Esqui- 
maux ;  an  important  fact,  which  tended,  as  he  thought,  to  connect 
the  epoch  of  those  remains  with  the  glacial  era  of  Agassiz,  or  at  least 
with  the  time  when  the  Bein  Deer  and  the  Musk  Ox  roamed  over  what 
is  now  Britain.  But'  he  maintained  that  however  ancient  may  be  the 
remains  of  this  hyperborean  race  in  modem  Scania,  perhaps  one  of  the 
present  American  types  of  humanity  in  the  New  World,  8till,for  various 
reasons  adduced,  we  must  look  to  the  tropical  regions  of  the  major 
continent  for  the  aboriginal  habitat  of  the  human  being ;  countries  of 
which  the  palaeontology  is  almost  utterly  unknown.  Mr.  Blyth  then 
adverted  to  the  incompleteness  of  the  geological  record  as  insisted 
upon  by  Mr.  Darwin ;  and  touched  upon  some  other  points,  which 
the  lateness  of  the  hour  prevented  his  dwelling  upon. 

Mr.  Blanford  briefly  replied  to  remarks  which  fell  from  Dr.  Kay, 
that  he  had  not  professed  to  enter  upon  the  subject  of  causation  at 
all ;  but  only  upon  the  study  of  forms  as  indicating  the  direction 
which  causation  had  taken. 

The  interesting  dbcussion  was  closed  by  the  Chairman,  stating  that 
the  thanks  of  the  meeting  were  due  to  Mr.  Blanford  for  laying  before 
them  the  views  of  Dr.  Bronn.  He  observed  that  a  comparison  had 
been  made  by  Mr.  Blanford  between  the  progress  of  this  new  or 
newly-revived  theory  of  the  mutability  of  species  and  the  establish - 
ment  of  the  theory  of  universal  gravitation.  But  he  would  remark 
that  in  the  establishment  of  the  theory  of  gravitation  there  had  been 
two  grand  stages,  the  second  of  which  was  far  longer  and  more  la- 
borious than  the  first.  The  first  was  the  conception  of  the  law,  the 
second  was  its  verification.  In  the  second,  as  well  as  the  first 
Newton  did  a  vast  deal  himself,  but  it  had  been  the  work  of  the  last 
200  years  to  complete  the  demonstration,  so  long  as  nearly  100  years 
after  Newton  the  celebrated  Clairant  had  been  sta^ered  by  an  error 
in  the  moon's  motion,  which  at  first  he  could  not  explain  on  Newton's 
theory,  and  went  so  far  as  to  suggest  that  the  law  varied  partly  as 
the  inverse  square  and  partly  as  the  inverse  fourth  power  of  the  dis- 
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tance.  So  lately  as  the  time  of  Laplace  similar  difficulties  bad  pie- 
tented  themselves,  which  his  sagacity  alone  had  remored.  Bat  now 
such  perfection  had  been  attained  that  as  the  instruments  of  obsenra- 
tion  and  the  method  of  calculation  are  from  time  to  time  improTcd,  the 
smallest  variations  detected  in  the  motions  of  the  heavenly  bodies 
are  explained,  and  the  theory  of  gravitation,  as  applicable  to  the 
minutest ,  particles  of  matter,  fully  established*  He  added  that  in 
this  new  theory  of  the  mutability  of  species  Mr.  Darwin  seems  to 
have  taken  the  first  step  in  striking  out  a  bold  generalization.  But 
the  more  laborious  and  lengthy  process  of  testing  his  law  has  yet  to 
be  gone  through,  and  when  completed  as  satisfactorily  as  that  of  gra- 
vitation, he  (the  Chairman)  for  one  would  believe  in  it  as  a  law  of 
nature. 

With  reference  to  remarks  which  fell  from  Mr.  Blyth  regarding  the 
incompleteness  of  the  geological  evidence,  he  recommended  to  his 
notice  two  papers  in  jProier^g  Magaanne  for  June  and  July,  by  Mr. 
William  Hopkins  of  Cambridge,  well  known  as  a  first  rate  mathema- 
tician and  geologist.  He  thought  these  papers  were  among  the  most 
thoughtful  and  convincing  replies  to  Mr.  Darwin's  whole  theory  that 
he  had  read. 

A  vote  of  thanks  was  then  passed  to  Mr.  Blanford  for  his  lecture. 

The  Librarian  submitted  his  usual  monthly  Beport  for  October  last. 
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III. — By  the  Society. 

The  Life  of  Rajah  Radhakanta  Deva  Bahadur. — By  the  Editors. 

Sabda  Ralpadruma  in  series.  No.  I. — By  the  Editors. 

Report  on  the  result  of  the  Administration  of  the  Salt  Dept.  1S58-59, 
Bengal  Govt*— By  the  Benoal  Govt. 

Oriental  Baptist  for  November  1860. — By  the  Editor. 

Calcutta  Christian  Observer  for  Nov.  I860.— By  the  EDitoRS. 

Trans,  of  the  Bombay  Geographical  Society,  Vol.  XV.-^By  the  Society. 

Bengali  Translation  of  Mahabharata,  Pt.  IL— By  The  Editor. 

Selections  from  the  Records  of  Government  of  India  For«  Dept.  No.  28^ 
By  the  Government. 

Memoirs  of  Royal  Astronomical  Society,  Vol.  XXVII.— By  the  Society* 

Exchanged, 

Zeitschrift  der  Deutschen  Morgenlendischen  Gesellsehaft,  Pt.  VIII. 
Athenaeum,  for  August,  1860. 

London  and  Edinburgh  Philosophical  Magazine,  No.  132,  for  September, 
I860. 

Purchased. 

The  Literary  Gazette,  Nos.  112  to  115. 
Comptes  Rendus,  Nos.  6  to  9  Tome  51. 

Revue  des  Deux  Mondes,  Tome  XXX.  for  15th  August  and  1st  Septem* 
ber,  1860. 
Annales  des  Sciences  Naturelles,  Tome  XII.  No.  56,  1860. 
Journal  des  Savants  for  July  and  August,  1660. 
Revue  de  Zoologie,  Nos.  7  snd  8,  1860. 
The  Annals  and  Magazine  of  Natural  History,  Vol.  VI.  No.  33. 
Plogels  die  dassen  der  Hancfitischen  RechtsgelehrteQ. 
Foncause  Buddhar. 
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Capt.  Raverty's  Oalihaa-rab— Afghaa  Poetry  and  Prose. 
Ditto.    Dictionary  of  the  Piishto  or  Afghan  language. 
Ditto.    Grammar,    Ditto.    Ditto. 


Fob  Deceioeb,  1860, 

At  a  meeting  of  the  Society  held  on  the  5tli  Instant— 

A  Grote,  Esq.,  President,  in  the  chair. 

Presentations  were  received — 

Ist.  From  Major  HoUiugs,  a  baked  clay  fac-simile  of  Sanscrit  in- 
scription on  a  stone  pillar  in  the  Behar  Fort. 

2nd.  From  the  Bombay  Geographical  Society,  the  25th  Vol.  of 
their  Transactions. 

8rd.  From  Mr.  W.  S.  Seton-Karr,  Secretary  to  the  Goyemment 
of  Bengal,  forwarding,  on  behalf  of  the  India  House,  certain  copies 
of  the  Memoirs  and  Reports  of  the  Boyal  Astronomical  Society. 

4th.  From  the  Academy  of  Natural  Sciences  at  Philadelphia^  a 
copy  of  the  proceedings  of  the  Academy  for  1860. 

The  Secretary  announced  the  publication  of  the  Shell  catalogue,  a 
copy  of  which  was  laid  on  the  table,  price  fixed  at  8  Bs.  a  copy. 

The  following  gentlemen  who  were  proposed  at  the  last  meeting 
were  balloted  for  and  elected  ordinary  members. 

F.  Cooper,  Esq.  C.  S. 

Moulavie  Abdool  Luteef  Khan  Bahadur,  Deputy  Magistrate  and 
Deputy  Collector,  24-Pergunnahs. 

Baboo  Gooroo  Chum  Doss,  Deputy  Magistrate,  Jessore. 

D.  H.  Macfarlane,  Esq.,  Calcutta. 

The  following  gentlemen  were  named  for  ballot  at  the  next  meeting. 

J.  C.  Erskine,  Esq.  proposed  by  Sir  Bartle  Frere  and  seconded  by 
Captain  W.  N.  Lees. 

Lewis  Jackson,  Esq.  C.  S.  proposed  by  Mr.  Atkinson  and  seconded 
by  Mr.  Cowell. 

William  Thompson  Dodsworth,  Esq.,  Surveyor,  Ganges  Canal,  Deh- 
ra  Dhoon,  proposed  by  Colonel  Waugh  and  seconded  by  Major 
Thuillier, 
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Notes  from  the  following  gentlemen  intimating  their  wish  to  with-* 
draw  from  the  Society  were  recorded: 

Messrs.  A.  K.  Dyer,  H.  Y.  Bayley  and  F.  A.  Goodenough. 
Communications  were  received — 

1.  From  Major  H.  L.  Thnillier,  forwarding  copy  of  a  letter  as 
follows  from  Colonel  Waugh,  Surveyor  General  of  India,  containing 
further  information  relative  to  the  fate  of  the  late  lamented  Mons.  A. 
Schlagintweit. 

Surveyor  General's  Field  Office, 
Dehra,  13th  November,  1860. 
Fbom  Lieut.-Col.  a.  S.  Waugh, 

Surveyor  General  of  India. 
To  Majob  H.  L.  Thttilliee, 

Deputy  Surveyor  General  of  India, 

Calcutta. 
Sib, — Adverting  to  correspondence  marginally  cited,*  I  have  the 

•  No.  940,  dated  19th  July,  ^^^^^  ^  transmit  herewith  a  letter  in 

1869,  from  Secy,  to  the  Govt,  original  No.   380  .901  of  3rd  instant, 

of  India,  Mily.  Dept.  to  my  ad-  . ,,          ,               .     ,          .      ,  ^         ^ 

^jpegg     »      '       «-          "  ^nth  enclosures,  just  received  from  Cap- 

^^Pm^  JuVmS.  ''"     **^  '^:   ^-   Montgomerie.  Engineers, 

Also  my  letter  in  continuation      1st  assistant   G.  T.  Survey,  in  charge 

»o.  62 .676  of  28th  Sept.  1859.       ^^  ^^^  Kashmir  series,  conveying  infor- 

mation  which  he  has  recently  ohtained  relative  to  the  fate  of  the 
lamented  Mr.  Adolphe  Schlagintweit. 

I  heg  you  will  he  good  enough  to  forward  these  papers  for  suhmis-* 
sion  to  Government,  and  also  take  such  steps  as  may  he  necessary  to 
make  their  contents  known  to  the  Asiatic  Society,  which  has  already 
recorded  such  particulars  as  have  heen  hitherto  gathered  on  the  suhject. 

Office  of  the  Kashmib  Sebies, 
Camp  Kartarpore,  3rd  November,  1860. 

To   THE  SUEVETOB  GeNEBAIi  OP   IlTniA. 

Sib,— -With  reference  to  my  letter  No.  600  of  23rd  August,  1869, 

I  have  the  honor  to  enclose  a  Bersian 
n  ongin  .  document*  concerning  the  fate  of  Mr. 

A.  Schlagintweit. 

This  document  is  apparently  written  by  one  Mahomed  Ameen  of 
Yarkand,  who  was  in  Mr.  S.'s  service  at  the  time  of  his  murder.     He 
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mentions  having  sent  two  letters  round  to  the  West  by  Peshawar 
and  says  that  he  has  received  no  answer.  Col.  Edwardes  received  one 
of  the  letters  and  it  is  printed  in  the  collection  of  Official  B^iorta 
circulated  by  the  Messrs.  Schlagintweit.     Vide  No.  10  in  the  list. 

A  small  leather  bag  accompanied  the  letter;  the  bag  contained 
four  very  thin  old  copper  coins  and  an  instrument  for  catting  leather^ 
with  an  awl,  the  two  latter  I  understand  to  be  of  the  kind  used  by 
Bhistees. 

The  letter  does  not  throw  any  new  light  on  Mr.  Schlagintweit's 
fate  and  does  not  entirely  agree  with  the  letter  sent  to  Col.  Edwaides 
but,  being  of  a  later  date,  it  may  be  interesting.  The  writer  says  he 
has  not  managed  to  secure  either  the  boxes  or  the  property  of  the 
unfortunate  Mr.  S. 

I  enclose  the  statement  made  before  Mr.  Civil  Assistant  W.  H 
Johnson  by  Kunj  Khan  of  Yarkand,  the  bearer  of  Mahomed  Ameen's 
letter,  who  says  he  was  fcaken  into  Mr.  S.'s  service  the  day  before  he 
was  imprisoned  and  declares  he  was  present  when  Mr.  S.  was  murder- 
ed. This  man  states  that  Mr.  Schlagintweit's  property  is  in  the 
possession  of  Shaidarwag  of  Badakshan  and  that  it  includes  a  large 
folio  of  drawings  and  other  papers.  Kunj  Khan  thinks  that  the  pro- 
perty might  be  recovered. 

I  did  not  myself  see  Kunj  Khan  and  have  not  the  means  of  form- 
ing an  opinion  as  to  his  veracity  or  as  to  the  feasibility  of  the  plan  he 
proposes.  The  man  was  given  a  present  and  told  that  a  suitable  re- 
ward would  be  given  for  any  drawings,  papers,  or  other  property  re- 
covered. The  folio  is  no  doubt  the  most  valuable.  Just  before  leav* 
ing  the  Hills,  I  heard  that  Lieutenant-Colonel  Irby  of  H.  M.'s  51st 
foot  had  met  another  man  from  Tarkand  with  Mr.  Schlagintweit's 
skull.  As  to  the  truth  of  this  I  have  not  as  yet  heard.  The  hopes 
of  reward  are  no  doubt,  likely  to  produce  a  good  number  of  impostors. 
During  the  hot  weather  I  heard  that  Mr.  S.'s  bones  had  been  carried 
into  Kuta. 

I  propose  forwarding  the  bag  with  copper  coins,  &c.,  to  the  care  of 
M%jor  H.  L.  ThuiUier.  I  will  of  course  avail  myself  of  every  op- 
portimity  that  there  may  be  to  get  further  information  on  the  subject. 
Should  any  be  forthcoming  1  shall  again  address  you. 

(Sd.)    T.  G.  MoKTaoHSBTE,  Cc^t.  Bngr9. 
First  Ax9t.  O.  T,  Survey  of  India. 
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Statement  of  Khunj  Khan  of  Yaekakd. 

Mr.  Sclilagintweit  left  Leh  with  seven  servants,  viz.,  Mahomed 
Ameen,  Yarkandi,  Abdi}l,  Kashmiri  Kitmadgar,  Moorad  Jood,  Cau- 
buli,  (who  remained  at  Yarkand  and  is  still  there)  Hoshir  and  Alt 
from  Skeardo,  and  Tashi  and  Bhots  of  Shashot  village.  Mr.  S.  first 
visited  Yarkand  and  afterwards  Kashkar ;  on  his  arrival  at  the  latter 
place  he  found  the  Kokanies  at  war  \nth  the  Kashkar  people.  The 
Eokan  troops  were  commanded  by  Wali  khan.  Mr.  S.  sent  Mahomed 
Ameen  to  Wali  khan  to  obtain  permission  to  go  to  Kokan ;  Wali  khan 
replied  that  if  Mr.  S.  would  take  Kashkar  and  the  Chinese  fort  first 
he  would  allow  Mr.  8.  to  go  to  Kokan.  Mr.  S.  told  him  he  could  not 
take  Kashkar  without  troops  and  guns,  this  made  Wali  khan  vexed, 
upon  which  Mr.  S.  and  all  his  servants  were  imprisoned  by  Wali  khan, 
who  took  all  Mr.  S.'s  property.  The  day  after  their  imprisonment 
Mr.  S.  the  two  Baltis  and  two  Bhots  were  murdered  by  Wali  khan. 
The  other  two  servants,  Mahomed  Ameen  and  Abdul  were  to  have 
suffered  the  same  fate,  only  the  approach  of  a  Chinese  Army  made  the 
Kokanies  retreat.  Mahomed  Ameen  and  Abdul  went  afterwards  to 
Kokan  and  complained  to  the  Bajah  Kodayar,  who  was  very  angry 
with  Wali  khan  and  intended  to  have  sent  him  a  prisoner  to  Lahore 
to  meet  his  punishment,  but  at  this  time  Mali  khan  assisted  by  Wali 
khan  raised  an  insurrection  and  expelled  the  former  ruler  Kodayar. 
When  Kodayar  intended  seizing  Wali  khan  the  latter  gave  charge 
of  all  Mr.  S.*8  property  to  Shaidarwag  of  Badakshan ;  after  Kodayar 
went  away  to  Bokhara,  Wali  khan  went  to  recover  the  property  but 
did  not ;  subsequently  Mali  khan,  the  new  ruler  of  Kokan,  went  with 
an  army  of  20,000  troops  but  was  defeated  by  Shaidarwag,  with 
whom  Mr.  S.'s  property  is  to  this  day.  The  property  has  not  been 
removed  from  the  place  where  it  was  first  put,  and  may  be  obtained 
by  sending  a  sharp  man  to  Shaidarwag  with  presents,  Ac.  A  man  in 
Leh,  by  name  Tulsiram,  is  willing  to  try  and  get  the  property  if  he 
is  assisted. 

The  two  servants  Mahomed  Ameen  and  Abdul  were  well  treated 
by  Kodayar,  but  not  so  by  Mali  khan,  upon  which  Abbul  left  for  Pesha- 
war 14  months  ago,  vi&  the  Samarkand  route.  Mahomed  Ameen 
remained  in  Kashkar. 

With  Mr.  S.'s  property  there  are  a  great  number  of  drawings  and 
other  papers  in  a  large  folio  which  Khunj  Khan  saw  Mr.  S.  open. 

3  M 


444  FroeeeH/ngM  of  ihe  Anatic  Sodeig.  [No.  4» 

Mahomed  Ameen,  is  an  old  mai^  being  haidij  able  to  woik  ;  he 
•ays  if  he  got  some  money  he  oonld  purchase  a  hone  and  oome  down 
to  Lahore  if  wanted. 

Note  by  Mr.  Johnson. — ^The  above  was  taken  down  as  given  by 
Knnj  Khan,  who  was  present  when  Mr.  S.  was  murdered,  and  it  is  in 
some  measure  confirmed  by  a  letter  which  has  been  sent  by  Tulairam's 
brother  from  Yarkand. 

I  hear  that  the  Moonshi  who  was  sent  from  Simla  or  Kooloo  never 
went  beyond  Leh  and  therefore  got  no  correct  information. 

(Signed)    W.  H.  Johksok, 

CivU  Assitiant  G.  T.  Svrv^. 

Camp  Leh  m  Laddk,  XUh  September,  1860. 

^\j\  *di  *>'  (j>-,l  i\jjc  t^i»A  f,ii  tjn  ^el  .ii^]  ^^  vi^>^-i 
c:^!  fj>t^/li  J^  ^.i)  wlk«j  ^'^^j  »o»y  ^Ic  tjn  ^I  j^ 

*Si>  ;.>    >ii^ji    f"^    *jii    tiA^  Ct—o;!   *>  *«*l   *!/  Uil  »oViy 
cyLi^'J^jl  aOI  tte.  (jojjtu*  jSj^    jJt   tUb'^a*  (^*^;^   *-^J^  J^ 

•'^  j!^^*^  u/*  •^i-*'**-  ^^  r^  ttiV^  4i/t^!>  *^^  ^^^  fic 
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4^^  Li^cVi.   ^jj^  ^^}^\i:  ^J  ^  .^i-;  LS.4i^^  fi^J^;^ 

AOj]    VJ^n-^     iJJJbl^  U  ^^UT  Ji^    ^Jfe  1;  ^^^.i  ^JcUb  CI^^l- 

iii]S$  iXisjL.  Ks^^yjs  »a^l^  c;^*^'^*'  r^  v^i  ii/i'  ^^y  •^^ 

I;  »U  ci^JU  oj^   ^jJU,  JjJ^   ^.S-^S;^  !;  «3y**  ui^sLSu  ^);l>^ 

^^^  '^-^j  J^'J  ^bj  ^^  ^^  «'>^«>  o^>•^  v^' !;  e>' 

yiK^  aiS^i.  ,1;  ^  ..i^l  ^UjiL,  ct^5 ^;^^  Ai  ^,^  ls^^J, 

*i  fS^jAX^  i^J^  la^  Jk-^  4S*j3|>  si)\  ^tj;  ;^f^  Jjtl  Ai  C^am,  jh  j\ 
k^  A^l  U  *>«^  ^l>^l  Mh^^  ^  Vi/^'  *^  «;^^  ^^>fl  *J^W 

j^  aIm^^jj    Ac  kjXj  ^1  \CfSmji  aS  i)^  ^l^  A^u  Jo«T  d^w,3  Jojj 

^\yc    ^XcS  »a/«l^  sji^^d  j^  jjXA  U  L-JLk«  ^5;1;I.aS    ^cX^T^LiK 

^^yi  «X^  1;^  jUjI  Ai    0^  ^    (ijU-y    ALLItXil  »l^  h  cJ»^^ 

^jh*^  J^t4  jJ^Ij^  c-iy  AS  djU  (»AUa^ Jy[A.#^3^l  ^^Ijt  ^jjI/b^I^ 
oJi^lj^j  1;5"  *^  *UJ^-yJb  Ai  »^  ajuJIj  c:,^!  «dJt  ^cXiU  dJi 

•I  ^yX  ^JLa.  ^^1^-1  iX^U  ^^  ^^  ^^UJ  U   ^>^y-»l;a  ^^^ 
^^  A^l^  Aj  aiUx*  *-^y2  J^U.  AS  1^  JJ^  l^  Ci]j^  ^i^^K^  ,^^^ 

aju*|   ^  ^K ^o  jiXi  tjxj  ^J  ^U  Aapi^ uujsi^ U  aJ  ai^uy 
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^ffSfJhjd  J^^^  ^^J^J^  y  fi^  J^  (}i^  J'^  *«HVcI^ 

J'^'y'  /*•>  ^  *sm-'  ^■=-^";'  ^^'^i^  r*^  v*f  J«>  ;^  *^  y^^  *^ 

^U.  AaJ^^^U  JJJi  k^jHai  Lf,  jj^l ji.  U  ^Ju.*A  cyUJlk«  J|^l  ^^i 

J^^  »^  J^'l  ^^)  ^j^  s:/J  ^^J\^a^  ^  ^Ji^  ^Ui^^^^oif 

^^Ui  ^;I«aJ  *i  u-^/>^  f*  ^>  ^^J  ^v  u^  r*  -^^  ^^j 

2.  From  Dr.  Carter,  the  concluding  portion  of  his  report  on  (Geo- 
logical specimens  from  the  Persian  Gulf  collected  hj  Captain  C.  G. 
Constable,  the  former  portion  of  which  was  published  in  the  first  No. 
of  the  last  year's  vol.  of  the  journal. 

The  Secretary  read  the  above  papers  to  the  Meeting. 

The  thanks  of  the  Meeting  were  voted  to  Dr.  Carter  for  his  interest- 
ing contribution. 

The  Librarian  submitted  his  usual  monthly  report  for  Novemberlast. 
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Beport  of  Curator,  Zoohgieal  Department,  for  April  and  May 

Meetings, 

The  following  presentations  have  now  to  be  recorded. 
1.     From  J.  H.  Qumey,  Esq.  M.  P.,  Catton  Hall,  Norwich.     A 
series  of  beautifully  prepared  skeletons  already  mounted,  viz, : — 

Mammalia, 
European  Fox  (Vulpes  vtjlga.eis). 
Polecat  or  Foumart  (Mttstela  futobius). 
Badger  (Meles  taxus). 
Seal  (Phoca  viTULnrA). 
Hedgehog  (EBnrACEirs  vuloaeis). 
Water  Vole  (Abvioola  amphibia). 

Aves. 
Great  Black-backed  Gull  (Labus  MABiirvs). 
Goosander  (Mebgus  icebgakseb). 
Black-throated  Loon  (Colyhbub  abgticus). 
Puffin  (Fbatebcula  abotica). 
The  whole  of  the  above  being  new  to  the  museum  as  perfect  skele- 
tons, though  it  possesses  an  incomplete  skeleton  of  the  Seal. 

Also  British  examples  of  three  species  of  birds  (skins),  for  com- 
parison with  their  Indian  representatives  ;  viz,  the  Quail,  the  common 
Snipe,  and  the  European  Little  Grebe  or  Dabchick. 

The  lai^e  or  common  Indian  Quail  is  considered  as  a  particular 
race  by  Mr.  Gould ;  while  the  late  Mr.  Yarrell,  on  comparing  speci- 
mens of  Quails  from  Europe,  India,  and  S.  Africa,  expressed  his 
opinion  that  they  were  identical.  In  the  examples  now  compared, 
the  only  difference  that  I  can  perceive  consists  in  the  fact,  that  our 
Indian  Quails  were  killed  during  the  cold  season,  with  more  newly 
moulted  plumage ;  while  the  British  examples  were  as  obviously 
killed  during  the  summer,  when  their  feathers  had  been  longer  worn. 
The  same  remark  applies  to  the  Snipe. 

With  regard  to  the  Little  Grebes  of  the  two  regions,  there  seems 
to  be  more  of  white  at  the  bases  of  the  remiges  in  the  Indian  race 
(P.  PHILIPPBKSIB,  Scopoli)  ;  but  it  may  be  doubted  if  this  be  con- 
stant, and  a  Chinese  example  is  intermediate. 
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2.  M.  Zill,  travelling  naturalist.  A  fragment  of  the  ^g-shell  of 
tLe  huge  extinct  Dodo-like  bird  of  Madi^asoar,  Epiobkis  maxixub. 
Is.  Geoff., — an  egg  beside  which  that  of  the  Ostrich  is  comparativelj 
diminutive,  and  which  is  stated  to  hold  about  two  gallons.* 

3.  Donor  unknown.   Skin  of  La.qoicys  Boylei,  from  Tibet. 

4.  Major  G.  G.  Pearse,  commanding  8rd  Sikh  Irregular  Gavaliy, 
Sigouli.    Skin  of  HiBMATOSKis  cheela,  in  semi-adult  plumage. 

5.  R^ja  B&dakhinta  Deb,  BahMur.  A  large  specimen  of  Tbt- 
eoK  MABOiiTATUS,  Bljth  ;  referred  to  in  a  note  to  p.  88  antea. 

6.  Capt.  Jethro  Fearweather,  late  commanding  the  ship  '  For- 
farshire.' Skull  of  DELPHiinjs  EUBTiroME,  Gray,  from  the  Bay  of 
Bengal.     A  very  beautiful  and  perfect  specimen. 

7.  Mrs.  Edwards.  A  fish  in  spirit,  from  Port  Blair,  Andam^ns. 
It  is  aSEBBAKUs,  one  of  several  species  which  are  uniformly  dotted 
over  with  small  white  spots  ;  but  it  has  not  hitherto  been  identified 
satisfactorily.     (D.  9/17—^.  3^^.) 

8.  Capt.  E.  Fowle,  of  Eangoon,  through  Capt.  Niblett,  com- 
manding the  ^  Sydney'  S.  Y.  A  small  specimen  of  the  emous  crus- 
tacean, Thalabsina  scobfiokoides,  Leach.  Capt.  Fowle  writes 
— **  The  Burmese  call  it  Padzoon  ken  (or  *  Scorpion  Prawn').  It 
does  not  live  on  the  surface  of  the  ground,  but  burrows  to  a  depth  of 
three  or  four  feet.  This  specimen  was  fotmd  at  that  depth."  It  is 
occasionally  though  rarely  brought  to  the  Calcutta  fish-bazars. 

9.  Babu  Gour  Doss  Bysaok,  Deputy  Magistrate  of  Balasore. 
Skins  of  CHiL08CTi.LirK  ylagiosttm  and  TBreoir  ikbbioatits. 

10.  Capt.  Eales,  of  the  *  Fire  Queen,'  S.  V.  A  Dog-fish,  6  ft. 
long,  from  the  Agu&da  Beef,  stated  to  be  only  found  in  shoal-wvtn*, 
and  known  to  sailors  as  the  '  Sun-fish.'  It  is  evidently  the  Nbbbitb 
oovcoLOB,  Biippell  (GHnffhfmostoma  eancolar,  Muller  and  Henle); 
but  is  stated  by  Capt.  Eales  to  have  been  toothless  !  The  skull  has 
been  completely  removed  firom  the  specimen. 

11.  Mr.  Blyth.  A  stuffed  specimen  of  the  rare  Bitpioola 
gAKGTTiKOLEiTTA,  Gould,  P.  Z,  8.,  1859,  p.  99.    Inhabits  Bogota. 

*  Here  it  msy  be  ranarked  thftt  the  two  types  of  Ottrioh-eggs,  finon  W.ead  8. 
Africa  retpectiTelj,  noticed  by  myself  in  J.  A,  S,  XXVIII,  241, 282,  and  TTTTX,, 
113,  hare  likewise  been  remarked  by  the  Rev.  H.  B.  Triitrmm  in  Ho.  Y  of  Mr. 
8clater'i  new  Ornithological  Journal  The  lUi^  p.  74. 
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I  observe  that  the  Chinese  Pangolin  is  referred  to  Makis  JATiJiTiOA 
by  Mr.  Arthur  Adams,  in  the  P.  Z,  S,  for  1839,  p.  133 ;  and  upon 
re-examination  of  the  flat  skin  sent  by  Mr.  Swinhoe,  I  find  that 
Mr.  Adams  is  right,  and  that  I  was  incorrect  in  following  the  late 
Dr.  Cantor  (Ann.  Mag.  N.  H.  IX,  274),  in  assigning  it  to  the 
Indian  M.  pentadactyla  in  p.  93  antea. 

With  reference  to  my  remark  in  J.  A.  S.  XXIX,  493  (note),  that 
I  was  unaware  of  the  existence  of  any  '  Susd  (Plataitista)  in  the 
Burmese  rivers,  Lt.-Col.  Blake,  commanding  at  Schwe  Gyen,  writes 
word — "  As  regards  the  Porpoise,  I  have  not  been  able  to  procure 
you  one  ;  but  that  they  do  exist  in  these  rivers  is  certain.  I  have 
seen  them  tumbling  over  each  other  in  the  Iraw&di,  the  Pegu  river, 
and  the  Sitang,  as  high  up  as  Sitang."  The  genus,  however, 
remains  to  be  ascertained,  and  the  habit  referred  to  of  "  tumbling 
over  each  other,*'  is  what  I  have  never  seen  done  by  the  Susd.  Per- 
haps the  following  species  is  intended : — 

A  small  cetal  new  to  the  Gangetic  streams  was  brought  to  me  on 
the  18th  July,  I860.*    It  proved  to  be  an  adult  male  of — 

Neoi£ebis  phoc^noides,  Gray,  founded  on  the  Delphinua  phoca^ 
noidcif  Dussumier,  MS.^  Cuvier,  M.  A.  I,  291,  and  D.  et  Delphinap* 
terus  melae,  Temminck,  of  the  Mtuna  Japonica  (should  these  prove 
to  be  identical,  as  suggested  with  much  probability  by  Dr.  J.  E. 
Gray,  Br.  Mus.  CataL,  Cetacean  p.  80).  It  appears  that  a  skull  in 
the  Pans  Museum,  marked  D.  phoccsnoideSy  was  brought  from  Mala- 
bar  by  Dussumier  in  1837  ;  "  teeth  f  J  ;'*  while  the  Japanese  skull  of 
D.  melas  in  the  Leyden  Museimi  has  "  teeth  -}-f>"  according  to  Dr. 
Gray.  In  the  Calcutta  individual  the  teeth  are  ifZyf  ;  the  foremost 
pair  in  the  lower  jaw  being  situate  underneath  the  next,  and  trans'* 
verselyy  meeting  at  the  tips.  The  firesh  animal  had  so  much  the  ap- 
pearance of  a  young  Globicephalits  (except  in  having  no  dorsal 
fin),  that  seeing  it  under  rather  adverse  circumstances,  in  a  violent 
downpour  of  rain,  I  mistook  it  for  such  as  I  had  obtained  in  the 
corresponding  month  of  the  preceding  year;  so,  not  requiring  an- 
other young  Globicephalus  for  the  Society's  museum,  and  being 

*  On  reference  to  the  date  of  this  Report,  it  will  be  peroeiTed  that  the  above 
notice  of  the  Nboicbbis  is  here  int^efpolated,  and  rightly  so,  as  I  had  tJie  ehanoe 
of  noticing  it  on  the  present  suitable  occasion. 
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short  of  hands  just  then  in  the  tazidennist's  department,  with  two 
large  animab  in  course  of  preparation,  I  made  the  specimen  oyer  to 
Dr.  Crozier  of  the  Calcutta  Medical  College.  Under  that  gentle- 
man's superintendence  the  entire  skeleton  has  heen  prepared,  which 
he  has  kindly  made  over  to  the  museum  of  this  Society ;  but,  unfor- 
tunately, no  external  part  of  the  animal  has  been  preserved,  though 
Dr.  Crozier  has  made  notes  of  its  outward  appearance  and  anatomy, 
from  which  he  has  kindly  permitted  me  to  extract  the  following.  It 
indeed  occurred  to  me  that  the  specimen  was  of  a  more  leaden  black 
than  I  had  observed  in  GLOBiCEPHA.LTrB  indicus,  with  the  throat 
and  pectoral  region  conspicuously  albescent. 

Dr.  Crozier  notices  it  as  '*  a  Porpobe  5  fb.  long,  of  a  bluish-black 
or  lead-colour  over  the  whole  body,  a  little  lighter  on  the  under  surface, 
and  a  white  tinge  under  the  throat  and  around  margin  of  lips ;  a 
round  head,  protruding  more  convex  on  tip  of  upper  jaw  ;  blow-hole 
on  upper-part  of  head,  between  two  rather  small  eyes ;  opening  [of 
the  mouth]  transverse  and  concave  anteriorly,  on  posterior  mai^^  a 
row  of  small  teeth  of  equal  size  in  each  jaw  ;  a  pair  of  long  pectoral 
fins  or  flippers ;  body  rather  flattened  laterally,  and  along  the  back 
a  slight  groove  or  depression  of  skin,  which  rises  to  a  ridge  poste- 
riorly, on  which  is  scattered  a  double  series  of  sqiuxnus  or  ossicles 
recalling  to  mind  those  of  a  Shark.     Tail-flukes  17  in.  in  diameter.*' 

On  dissection,  the  animal  proved  to  be  a  fully  adult  male,  with  a 
general  resemblance  in  structure  to  Phocjika  vulqabis,  and  others 
of  the  great  Delphinub  series.* 

*  Dr.  Crozier  also  dissected  the  young  Globicbphilits  ikdiotts  obtained  by 
xne  last  year  from  some  fisliermen,  who  caught  it  in  one  of  the  streams  connected 
with  the  salt-water  lake  E.  of  Calcutta;  its  skeleton  being  now  in  our  museum. 
He  remarks  of  it — "  A  Qlobiobphalus  4f  ft.  long ;  with  blow-hole  single,  on 
upper-part  of  head,  transverse  and  concaTo  anteriorly  ;  no  external  ear  or  meaimt 
audiloritu ;  eyes  very  small,  just  behind  and  above  the  angle  of  the  mouth; 
opening  of  eyelids  oblong  from  before  backwards  ;  opening  of  mouth  large,  with 
a  thick  fleshy  soft  tongue  ;  7  or  8  teeth  in  each  iaw,  very  small,  just  appearing 
above  the  gums,  indicating  that  the  animal  had  been  bom  only  a  very  short 
time.  The  whole  of  the  body  is  of  a  dark  bluish  colour,  and  the  skin  coveivd 
over  with  very  thin  cuticle ;  there  is  a  slight  oonbtriction  between  the  head  and 
the  body ;  flippers  a  good  deal  elongated ;  a  small  dorsal  fin  about  the  hinder 
two-thirds  of  the  length  of  tiie  body  ;  tail-flokes  large  and  notched  in  the  c«n- 
tre ;  in  middle  of  body  a  longitudinal  umbilical  depression." 

Judging  from  my  own  recollection,  and  also  from  the  atuffed  specimen,  9  ft. 
long,  in  the  Society's  museum,  I  should  not  state  the  eyes  to  be  *'  very  amaU," 
but  of  the  usual  sice  in  the  JbelpMnida,  In  the  Susu  (Platavista)  they  are 
exceedingly  minute.    In  the  Globioxfhalub  of  9  ft.,  the  milk-teeth  are  oooai- 
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The  following  highly  interesting  communication,  regarding  the 
Great  Borqual  of  the  Indian  Seas,  has  been  kindly  conmiunicated  by 
the  Hon.  Sir  H.  Bartle  Frere. 

'^  The  Indian  Borqual  is  very  common  still  in  the  seas  off  the  coast 

of  Arabia  and  Mekran,  Scind,  Cutch,  Kattywar ;  and  the  Borqual 

fishery  is  still  one  of  the  many  strings  which  a  Yankee  captain  trading 

on  those  coasts  is  apt  to  have  to  his  bow.    During  the  calm  weather 

from  September  to  February  these  *  Whales'  are  very  constantly  seen 

by  any  vessel  between  Bhoy  and  Kurrachee  ;  the  captains  of  coasting 

steamers  told  me  they  saw  them  almost  every  voyage  at  that  time 

of  the  year.     I  have  myself  seen  them  twice  in  the  few  trips  I  have 

made  from  Bombay  to  Scind,  once  very  close, — and  remarked  the 

large  dorsal  fin.     They  are  also  not  unfrequently  seen  from  Manora 

(the  entrance  to  Kurrachee  Port)  in  a  very  calm  afternoon  in  the 

autumn,  their  black  bodies,  and  jets  of  breath  being  visible  with  a 

glass  in  the  offing  when  there  is  a  bright  light  on  the  water  from  the 

afternoon  sun.     I  have  notes  of  three  '  Whales'  having  come  ashore, 

two  early  in  our  tenure  of  Scind,  and  one  while  I  was  there.    We 

found  him  out  by  the  stench  from  his  carcase,  and  on  going  to  the 

spot  (a  few  miles  from  Kurrachee)  found  him  stranded  and  half 

devoured  by  the  Hysenas,  Jackals,   and  Sharks,  many    of   which 

were  tugging  at  portions  of  the  carcase  which  floated.    We  collected 

most  of  the  bones,  and  sent  them  to  the  Kurrachee  museum,  whence 

I  will  get  a  photog^ph  of  them,  and  if  possible  a  few  of  the  bones, 

which  are  frequently  found  on  that  coast.     John  Macleod,  whom  you 

may  perhaps  know  by  name  as  an  amateur  naturalist,  calculated  the 

length  of  the  '  Whale'  we  found  as  about  65  or  70  fb. ;  but  it  was  in 

fragments,  and  nothing  to  lead  to  identification  but  the  bones." — 

derably  eroded,  and  a  few  of  them  had  been  shed,  bot  without  the  tipa  of  any 

of  the  permanent  teeth  appearing.    The  number  of  milk-teeth  shewing  above 

6—6. 
the  gum  would  seem  to  have  been  ,. ^^      In  the  skeleton  of  the  newly  bom 

joong,  there  had  been  a  series  of  at  least  12  on  each  side  above,  and  more  below ; 

7 — 7 

but  I  can  only  give  the  former  number  as  in  niubvs  veris.    Teeth  of  adultg^g- 

In  the  newly  born  young,  the  atlas  and  axis  vertebrsB  are  already  partially  join- 
ed, the  other  cervical  vertebras  being  still  separate :  in  the  adult  the  series  are 
anohylosed  into  one  masS|  the  whole  of  these  being  united  into  a  aiiigle  obtuae 
peak  aboTe. 
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Doubtless  the  identical  specimen  mentioned  as  having  been  "  stranded 
near  Kurrachee''  in  J.  A,  8,  XXIX,  note  to  p.  482. 

At  the  time  that  my  memoir  on  the  Great  Borqual  of  the  Indian 
Ocean  was  published  (Vol.  XXYIII,  481  et  seq.)^  I  had  not  seen 
Dr.  J.  E.  Gray's  British  Museum  Catalogue  of  Cetacea  published  in 
1850.  In  that  work  Dr.  Gray  arranges  the  SaUenidiS  into  four 
genera,  thus — 

"  A.    Dorsal  fin  none.    Belly  smooth.    Baleen  elongate j  slender. 

1.  Baljeka. 

B,    Dorsal  fin  distinct.     Belly  plaited.    Baleen  hroady  short, 

2.  Megapteba.    Pectoral  fins  elongate.    Dorsal  fin  low. 

8.  Baljekopteba.  Pectoral  fins  moderate.  Dorsal  fin  falcatCi 
\  from  nose.     Vertebrae  46  or  48. 

4.  Phtsalvs.  Pectoral  fins  moderate.  Dorsal  fin  falcate,  | 
length  from  nose.    Vertebrae  54  or  64.*' 

Now,  if  my  cited  authority  regarding  the  great  Borqual  of  the 
Indian  Seas  be  fully  trustworthy,  the  dorsal  fin  of  this  animal  *'  is 
about  one-third  or  a  little  more  from  the  head  and  is  well  developed  ;"* 
which  I  take  to  mean  from  the  setting  on  of  the  head,  rather  than 
from  the  extremity  of  the  muzzle  ;  though  even  this  would  place  it 
nearly  about  the  middle  of  the  animal,  or  considerably  too  forward 
for  either  of  the  two  genera  with  "  falcate  fin"  recognised  by  Dr. 
Gray.  Referring  to  an  experienced  whaler,  who  is  familiar  with  the 
animal,  he  also  states  that  '^  the  fin  is  near  the  middle  of  the  back, 
if  anything  rather  backward."  Further  observation  is  required ;  as 
also  respecting  the  number  of  vertebrae  composing  the  entire  series,  the 
amount  of  anchylosis  of  the  cervical  vertebne  (or  of  junction  or  union 
of  those  that  form  the  neck),  the  position  of  the  sexual  organs  with 
reference  to  the  dorsal  fin,  and  likewise  the  dimensions  of  a  specimen 
correctly  taken,  with  those  of  its  dorsal  fin,  flippers,  and  tail-flukes, 
the  position  of  the  eye,  &c.  &c.,  and  above  all  a  carefully  executed 
figure  is  exceedingly  desirable. 

It  appears  that  Sperm  Whales  (Phtseteb  kacbocefhalus  P)  an 
by  no  means  uncommon  off  the  coast  of  Ceylon,  where,  on  the 
eastern  side,  my  informant  has  seen  a  '  schule'  of  30  or  40  within 
sight  of  land.  They  are  also  seen  about  Cochin,  and  thence  acros 
to  Zanzibar,  and  especially  about  the  Seychelles  which  is  a  noted 
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resort  of  the  species.  As  a  general  rule,  however,  the  Sperm  Whale 
keeps  to  the  open  ocean,  and  is  rarely  observed  in  what  seamen  term 
'  narrow  seas/  as  the  Bay  of  Bengal  or  Sea  of  Arabia  even.  My 
informant,  who  has  been  long  engaged  in  the  so-called  '  fishery'  for 
Sperm  Whales,  may  be  trusted  as  a  safe  authority  for  the  species 
or  genus. 

Lastly,  with  reference  to  the  remark  of  Nearchus  (XXVIII,  481,) 
that  the  bones  of  Whales  were,  in  his  time,  made  use  of  for  building 
purposes  on  the  coast  of  Mekran,  I  may  notice  that  they  have  also 
been  thus  used  on  the  shores  of  the  Polar  Sea,  at  the  N.  E.  extremity 
of  Siberia.  Thus  Von  Wrangell  remarks  that — "At  many  places 
along  this  coast  we  saw  the  bones  of  Whales  stuck  upright  in  the 
ground  ;  our  interpreter,  and  subsequently  the  Tschuktschi  whom  we 
met,  said  that  they  were  the  remains  of  the  former  dwellings  of  a 
stationary  tribe.  They  appeared  to  have  been  of  a  better  and  more 
solid  kind  than  are  now  used,  and  to  have  been  partly  sunk  in  the 
ground."  And  again — "  There  are  traditions  which  relate  that  two 
centuries  ago  the  Onkilon  occupied  the  whole  of  the  coast  from  Cape 
Schelagskoi  to  Behring's  Straits ;  and  it  is  true  that  there  are  every- 
where along  this  tract  the  remains  of  huts  construct'Cd  of  earth  and 
whale  bones,  and  quite  different  from  the  present  dwellings  of  the 
Tschuktschi."  Von  Wrangell's  Narrative  of  an  Expedition  to  the 
Folar  Sea  (Saline's  translation,  1840,  pp.  360,  372.)     E.  Bltth.* 

*  Beferring  to  the  recent  use  of  flint  implements,  in  p.  884  antea,  I  have 
since  read  the  following  passage  concerning  the  American  red  man,  quoted  in  the 
London  AthencBum  for  Sept.  15th,  1860,  No.  1716,  p.  846.  "  They  dig  their 
ground  with  a  flint,  called  in  their  language  iom-a-pea-kaHf  and  so  put  five  or  six 
grains  into  a  hole  the  latter  end  of  April  or  beginning  of  May,"  &c.  &o.  Quoted 
from  a  reprint  of  a  Two  years*  Journal  in  New  York,  and  part  of  Us  Territories 
in  America,  by  Charles  Wooley,  or  WoUey,  A.  M.  (about  A.  D.  1678).  Of  course 
a  research  into  the  narratives  of  the  old  navigators  will  disinter  many  instances 
of  the  kind,  by  those  who  ha?e  the  leisure  for  it,  among  nations  unacquainted 
with  the  use  of  metals. 

Two  stupid  errata  have  crept  into  my  memoir  on  Indian  Cetacea.  One  (p.  486 
antea)  is  in  the  extract  from  the  Friend  of  India  newspaper.  For  "  diameter'* 
read  circumference  !  The  other  relates  to  the  longitude  of  the  Sulu  or  Mindoro 
Sea  (p.  484),  which  rectify  as  being  from  US*'  to  122o  meridians  E.  of  Green- 
wich. 
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Abiiraet  of  the  BuulU  of  the  Hourly  Meteorologieal  Ohservatums 

taken  at  the  Surveyor  GeneraVs  Office^  Calcutta^ 

in  the  month  of  January,  1860. 

Utitade  22*  38'  1"  North.   Loog^tade  88"  20'  34"  EMt. 

feet. 
Height  of  the  Cistern  of  the  Steodard  Barometer  above  the  Sea  \trt\,  18.11 

Daily  Means,  &o.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 
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57.5 

23.9 

20 

30.040 

.109 

.989 

.120 

69.2 

80.0 

63.0 

17.0 

21 

.039 

.122 

.971 

.151 

66.9 

78.2 

57.4 

20.8 

22 
23 

Sunday, 
.010 

.086 

.954 

.132 

69.3 

82.2 

58.4 

23.8 

24 

29.982 

.062 

.917 

.145 

72.8 

83.2 

66.8 

16.4 

25 

30.030 

.102 

.979 

.123 

71.3 

80.6 

65.2 

15.4 

26 

.085 

.163 

30.027 

.136 

67.4 

76.6 

59.4 

17.2 

27 

.047 

.123 

29.974 

.149 

66.1 

77.0 

57.6 

19.4 

28 

.040 

.123 

.998 

.130 

67.1 

79.2 

57.2 

22.0 

29 
30 

Sunday, 
.039 

.139 

.979 

.160 

70.6 

82.8 

61.0 

21.8 

31 

29.998 

.081 

.934 

.147 

72.1 

1     84.4 

62.8 

21.6 

The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Xhermometen  are  derired  from  the  twenty  •four  hourly  observationa  made  during 
the  day. 


Iviii. 


Metearologieal  Ohservatiam. 


Abitraei  of  the  Sesults  of  the  Hourly  Meteorologieal  Oheervatiom 
taken  at  the  Sw^eyor  QeneraVs  Office,  CaUuUa^ 
in  the  month  of  January ,  1860. 
Daily  Meats,  5cc.  of  the  Obserrationa  and  of  the  Hygrometrical  elementa 

dependent  tliereon. — fContinued^J 


Date. 

t  Balb  Thermo- 

• 

o 

•8 

• 

•4.* 

.2 

Q 

> 
o 

•s 

aatic    force    of 

• 

1 

light  of  Vapour 
ic  foot  of  Air. 

Weight  of  Va- 
quired  for  com- 
turatton. 

BSt 

^i 

'a 

13 

a 

h 

32s 

0  b  0 

e^ 

03 

s. 

v4 

S  • 

e  * 

S  §  « 

S    S    M 

8  a 

Q 

s 

o 

Q 

S.S 

:5 

5  ^f^ 

< 

m  0  a 

0 

o 

0 

0 

Inches,  i 

T.  gr. 

T.  gr. 

1 

Sunday. 

2 

59.6 

5.2 

56.5 

8.8 

0.465 

6.18 

1.65 

0.76 

3 

59.1 

6.9 

55.0 

11.0 

.442 

4.91 

2.17 

.69 

4 

57.5 

6.7 

52.8 

11.4 

.411 

.58 

.11 

.69 

5 

55.8 

6.9 

50.6 

11.7 

.380 

.25 

.04 

-68 

6 

56.0 

5.8 

-61.9 

9.9 

.398 

.46 

1.76 

.72 

7 

58.0 

6.4 

58.5 

10.9 

.421 

.68 

2.06 

.69 

8 

Sunday, 

9 

61.5 

6.4 

57.7 

lo.d 

.485 

5.35 

.16 

.71 

10 

59.1 

6.8 

55.0 

10.9 

.442 

4.91 

.15 

.70 

11 

56.3 

6.5 

51.7 

11.1 

.396 

.42 

1.99 

.69 

12 

56.0 

6.4 

51.6 

10.9 

.893 

.39 

.94 

.69 

13 

56.7 

6.4 

52.2 

10.9 

.402 

.49 

.98 

.69 

14 

58.2 

6.2 

58.9 

10.6 

.426 

.74 

2.00 

.70 

15 

Sunday, 

• 

16 

59.1 

6.4 

55.2 

9.2 

.445 

.96 

1.78 

.74 

17 

58.6 

5.4 

54.8 

9.2 

.440 

.89 

.76 

.74 

18 

58.9 

5.7 

55.5 

9.1 

.450 

5.01 

.77 

.74 

19 

68.3 

5.2 

60.7 

7.8 

.536 

.90 

.76 

.77 

20 

63.3 

5.9 

60.3 

8.9 

.528 

.82 

.99 

.75 

21 

60.4 

6.5 

56.5 

10.4 

.465 

.15 

2.13 

.71 

22 

Sunday. 

23 

63.3 

6.0 

60.3 

9.0 

.528 

.82 

.01 

.74 

24 

67.8 

5.0 

65.3 

7.5 

.623 

6.82 

1.89 

.78 

25 

64.9 

6.4 

61.7 

9.6 

.554 

.07 

2.26 

.73 

26 

60.4 

7.0 

56.2 

11.2 

.461 

5.10 

.29 

.69 

27 

59.7 

6.4 

55.9 

10.2 

.456 

.06 

.04 

.71 

28 

61.0 

6.2 

57.2 

9.9 

.476 

.26 

.06 

.72 

29 

Sunday. 

80 

64.7 

6.8 

61.8 

8.7 

.555 

6.10 

.03 

.75 

31 

66.1 

6.0 

63.1 

9.0 

.580 

.85 

.18 

.74 

JlH  the  Hygrometrical  elements  are  computed  by  the  Gxeenwioh  conatanta. 


Meteorologieal  Observations, 


lix 


Abstract  of  the  Results  of  the  Hourly  Meteorohffical  Observations 
taken  at  the  Surveyor  QeneraVs  OJlce,  Calcutta^ 
in  the  month  of  January^  1860. 

Hoarly  Meani,  &c.  of  the  ObserTations  and  of  the  Hygrometrlcal  elementa 

dependent  thereon. 


Hoar. 

Height  of 
Barometer 
12«  Faht. 

Range  of  the  Baroitfeter  for 
each  hoar  daring  the 
month. 

Dry  Bnlb 
srmometer. 

Range  of  the  Tempera- 
tare  for  each  hour 
during  the 
month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

DiflP. 

s 

S 

Inches. 

Incbei. 

Inches. 

Inches. 

0 

o 

o 

o 

Mid- 
night. 

80.017 

30.114 

29.930 

.184 

61.7 

68.4 

67.2 

11.2 

1 

.011 

.115 

.928 

.187 

61.0    , 

67.8 

56.4 

11.4 

2 

.004 

.108 

.915 

.193 

60.2 

67.2 

55.6 

11.6 

8 

29.998 

.096 

.911 

.185 

69.7 

67.7 

55.0 

12.7 

4 

.993 

.095 

.902 

.193 

58.9 

68.2 

54.5 

18.7 

6 

80.004 

.109 

.915 

.194 

58.6 

67.7 

53.7 

140 

6 

.016 

.125 

.927 

.198 

57.9 

67.0 

52.8 

14.2 

7 

.035 

.141 

.947 

.194 

57.7 

67.4 

52.7 

14.7 

8 

.062 

.151 

.977 

.174 

60.4 

68.4 

55.9 

12.5 

9 

.089 

,203 

30.004 

.199 

64.1 

70.8 

59.0 

11.8 

10 

.096 

.199 

.005 

.191 

67.7 

73.2 

62.8 

10.4 

11 

.078 

.177 

29.982 

.195 

71.1 

77.4 

66.2 

,11.2 

Noon. 

.048 

.136 

.959 

.177 

74.2 

79.6 

69.2 

10.4 

1 

.013 

.096 

.924 

.172 

76.2 

82.0 

71.2 

10.8 

2 

29.985 

.071 

.886 

.185 

77.3 

83.8 

72.1 

11.7 

3 

.968 

.066 

.881 

.175 

77.4 

8i.4 

71.8 

12.6 

4 

.962 

.048 

.878 

.170 

75.3 

82.6 

69.4 

13.2 

6 

.967 

.053 

.882 

.171 

73.3 

'80.2 

68.0 

12.3 

6 

.976 

.064 

•900 

.164 

70.4 

78.6 

64.8 

13.8 

7 

.994 

.093 

.907 

.186 

68.0 

74.8 

62.7 

12.1 

8 

30.010 

.111 

.930 

.181 

66.4 

73.4 

61.2 

12.2 

9 

.023 

.118 

.941 

.177 

65.3 

71.4 

60.0 

11.4 

10 

.027 

.130 

.949 

.181 

64.0 

70.6 

59.4 

11.2 

11 

.019 

.105 

.947 

.158 

63.3 

70.2 

58.6 

11.6 

The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  deri?ed  firom  the  observations  made  at  the  several  hour* 
during  the  month. 


Ix 


Meteorologieal  OhaervaUons, 


Abstract  of  the  Besulti  of  the  Hourly  Meteorologieal  OhtervaHom 

taken  at  the  Purveyor  QeneraVs  Office,  Calcutta^ 

in  the  month  of  January,  1860. 

Hourly  Meana,  &c.  of  the  Obaerrationa  and  of  the  Hygrometrical  elementa 

dependent  thereon. — fContimted.J 


Hour. 

;  Bulb  Ther- 

IS 

► 
o 

■8 

s 
t 

Q 

D 

o 

•s 

o 
o 

& 

8  S 

I  Weight  of 

required 

plete  Batu- 

ree  of  Hu- 

completa 

on     being 

• 

55 

a  o 

1 

a 
a. 

JO 

■  o 

2  ^  a  . 

C   9  a  e 

.2  o  8  § 

.  -   a   1-  *J 

Sa 

^ 

a 

t^ 

So 

s  ta 

:S>^c 

sssS 

:^ 

D 

9 

Q 

s 

s 

< 

2 

0 

o 

0 

0 

Inchea. 

T.gr. 

T.  gr. 

Mid- 
Bight. 

58.6 

3.2 

66.3 

5.4 

0.462 

5.18 

1.01 

034 

1 

67.9 

3.1 

65.4 

6.6 

.449 

.02 

.04 

.88 

2 

67.8 

2.9 

65.0 

6.2 

.442 

4.97 

0.94 

.84 

8 

66.8 

2.9 

64.5 

6.2 

.435 

.89 

.93 

.84 

4 

66.1 

2.8 

63.9 

6.0 

.426 

-.80 

.87 

.85 

5 

66.9 

2.7 

63.7 

4.9 

.423 

.77 

.85 

.85 

6 

65.6 

2.3 

63.5 

4.4 

.421 

.76 

.74 

.87 

7 

65.3 

2.4 

63.1 

4.6 

.415 

.68 

.78 

.86 

8 

67.4 

3.0 

65.0 

6.4 

.442 

.97 

.98 

.84 

9 

69.4 

4.7 

56.1 

8.0 

.459 

5.12 

1.55 

.77 

10 

61.0 

6.7 

57.0 

10.7 

.473 

.22 

2.24 

.70 

11 

62.3 

8.8 

67.9 

13.2 

.488 

.35 

.93 

.65 

Noon. 

63.8 

10.9 

67.8 

16.4 

.486 

.30 

3.79 

.58 

1 

64.3 

11.9 

58.3 

17.9 

.494 

.36 

4.30 

.56 

2 

64.8 

12.9 

68.5 

18.8 

.498 

.39 

.69 

.64 

8 

64.7 

12.7 

58.3 

19.1 

.494 

.35 

.66 

.68 

4 

63.4 

11.9 

67.4 

17.9 

.480 

.22 

.18 

.56 

5 

63.3 

10.0 

68.3 

15.0 

.494 

.39 

8.46 

.61 

6 

62.9 

7.5 

69.1 

11.3 

.608 

.58 

2.52 

.69 

7 

62.1 

6.9 

58.6 

9.4 

.499 

.52 

.01 

.78 

8 

61.3 

6.1 

58.2 

8.2 

.493 

.46 

1.71 

.76 

9 

60.6 

4.7 

67.8 

7.6 

.486 

^9 

.54 

.78 

10 

60.0 

4.0 

67.2 

6.8 

.476 

.29 

.36 

.80 

11 

69.6 

8.8 

66.8 

6.5 

.470 

.24 

.27 

M 

All  the  Hygrometrical  elements  are  computed  bj  the  Greemrich  oonatanta. 


Meteorologieal  OhtervoHona, 


ki 


Abstract  of  the  Results  of  the  Sourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraVs  Office^  Calcutta^ 
in  the  month  of  January,  1860. 
Solar  BadiatioD,  Weather,  &c. 


&  a 

•3.S 

lo.^'d 

1 

Max.  S 
radial 

0|g 

—a        O^         ^ 

Prevailing  direction 

General  Aspect  of  the  Sky. 

^   o  P 

of  the  Wind. 

•                                         ^ 

0 

Inches. 

1 

Sunday, 

2 

182.0 

••• 

N.  W.  &  N.  &  B. 

Cloudless  till  7  P.  K.  Soatd.  ^-i  afU^- 
wards. 

8 

134.0 

•  • 

N.&B. 

Cloudless.                                        ^ 

4 

134.0 

•  • 

N.  &  N.  W. 

Cloudless. 

6 

130.5 

•  • 

N.  &  N.  W. 

Cloudless. 

6 

131.8 

•  • 

N.&W. 

Cloudless. 

7 

136.0 

•  • 

N. 

Cloudless. 

8 

Sunday, 

9 

133.0 

•  • 

W. 

Cloudless. 

10 

131.0 

•  • 

N.  &  N.  W. 

Cloudless. 

11 

134.0 

■  • 

N.  W. 

Cloudless. 

12 

133.0 

•  ■ 

N.  W.  &.  N. 

Cloudless. 

13 

132.4 

•  • 

N.  &  N.  W. 

Cloudless. 

14 

183.0 

.  • 

N.  W. 

Cloudiest. 

15 

Sunday. 

16 

130.0 

•  • 

N.  &  S.  &  W. 

dondlesB. 

17 

124.0 

•  • 

N.  &  N.  W.  &  W. 

Cloudless. 

18 

134.6 

•• 

W.  &  S.  W. 

Cloudless. 

19 

132.0 

•• 

s.  &  s.  w. 

Cloudless. 

20 

136.0 

•• 

K.  &  E.  &  S. 

Cloudless  ;  also  heaTj  fog  hetween  5 

&  9  A.  K. 

21 

130.8 

•• 

N.  W,  &  N. 

Cloudless. 

22 

Sunday. 

23 

139.0 

•• 

8.  W.  &  S. 

Cloudless. 

24 

187.6 

•  • 

S.  W.  &  8. 

Cloudless  J  also  foggy  between  2&6 

A.  M. 

Cloudless. 

25 

134.6 

•  • 

N.  &  S. 

26 

129.0 

•  • 

N.  &  N.  E. 

Cloudless. 

27 

130.0 

•• 

N.  W.  &  N. 

Cloudless. 

28 

135.0 

•  • 

N.&N.W.&S.W. 

Cloudless  tiU  8  A.  x.  Scatd.  \i  &  \-i  till 
3  F.  K.  Cloudless  afterwarde. 

29 

Sunday. 

80 

140.5 

•  • 

S. 

Cloudless  till  8  A.  m.  Scatd.  \i  till  2  p. 
H.  Cloudless  afterwards ;  also  foggy 
between  6  &  8  a.  m. 

81 

139.6 

•  • 

s.  &  s,  w. 

Cloudless  till  10  a.  m.  Scatd.  M  tiU^ 
p.  K.  Cloudless  afterwards. 

MCirri,  >^i  Cirro strati,  aj Cumuli,  M  Cumulo  strati^  Vv-i  Nimbi,  — i  StratL 
▼«i  Oirro  cumuli. 


Ixii  Meteorohgieal  Ohgervaiioni, 


Ahsiraei  of  the  BesulU  of  the  Hourly  Meteorological  Observatiotu 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta^ 
in  the  month  of  January,  1860. 

Monthly  Eesults. 

Inches. 

Mean  height  of  the  Barometer  for  the  month,                 ••  ••  30.017 

Max.  height  of  the  Barometer  occurred  at  9  A.  ic.  on  the  13th,  ••  S0.203 

Min.  height  of  the  Barometer  occurred  at  4  F.  x.  on  the  2d,  ..  29.878 

"Bxtreme  ranje  of  the  Barometer  during  the  month,        .  •  « •  0.325 

Mean  of  the  daily  Max.  Pressures,                 • .                 . .  . .  30.096 

Ditto        ditto     Min.    ditto,                   ..                 ..  ..  29.958 

Mean  daily  range  of  the  Barometers  during  the  month,  .  •  . .  0.138 


o 

Mean  Dry  Bulb  Thermometer  for  the  month,  ••  ••  66.3 

Max.  Temperature  occurred  at  3  p.  x.  on  the  31st,         ..  ..  84.4 

Min.  Temperature  occurred  at  7   A.  M.  on  the  12th,         «.  ..  62.7 

Extreme  range  of  the  Temperature  during  the  mouth,     • .  •  •  81.7 

Mean  of  the  daily  Max.  Temperatures,  ••  .•  ..  77.5 

Ditto        ditto      Min.        ditto,  ••  ••  ..  67.6 

Mean  daUg  range  of  the  Temperature  during  the  month,  ..  19.9 


o 
Mean  Wet  Bulb  Thermometer  for  the  month,  «•  .•  60.8 

Mean  Dry  Bulb  Thermometer  abore  Mean  Wet  Bulb  Thermometer,  ••  6.1 

Computed  Mean  Dew-point  for  the  month,   ..  ..  ..  66.5 

Mean  Dry  Bulb  Thermometer  abore  computed  Mean  Dew-point,     ..  9.8 

Inches, 
Mean  Elastic  force  of  Vapour  for  the  month,  ..  ..  0.466 


Troy  grains. 
Mean  Weight  of  Vapour  for  the  month,        ..  ..  ••  5.15 

Additional  Weight  of  Vapour  required  for  complete  saturation,         ..  2.Qo 

Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity,  0.72 


Inches 
Rained  No  days,  Max.  fall  of  rain  during  24  hours,        . .  . .  Nil. 

Total  amount  of  rain  during  the  month,        . .  •  •  • .  NiL 

Prerailing  direction  of  the  Wind,  ••  ••  N.  Jt  N.  W. 


J 


Meteorological  OltervaHont. 


Alitraet  of  the  Beiulti  of  the  Sourly  Meteorological  Obtervationt 
taken  at  the  Surveyor  QeneraVt  Q^ee,  Calcutta, 
in  the  month  of  January,  1860. 

MOITTHLT  Be  BOLTS. 

Table  ihowing  (be  namber  of  daya  on  wtich  >t  a  given  boar  inj  pirticnUr  nind 
blew,  together  nith  the  nomber  of  da; a  on  irbicb  al  the  Ml 
BTij  particaUr  wind  wai  blowing,  it  rained. 


Meteorological  Observaiions. 


kv 


Ahstraet  of  the  SesuUi  of  the  Sourly  Meteorological  Observations 

taken  at  the  Surveyor  QeneraVs  Office^  Calcutta^ 

in  the  month  of  February,  1860. 

Latitude  22«  33'  1"  North.   Loogitade  88*  20'  84"  Bait. 

feet. 
Height  of  the  Cistern  of  the  Standard  Barometer  above  the  Sea  leTel,  18.11 

Daily  Means,  &o.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


u«  b 

1 

Range 

of  the  Barometer 

55 

Range  of  the  Tempera- 

d 9^ 

daring  the  day. 

ture  daring  the  day. 

i 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Q 

S 

S 

Inches. 

Inches. 

Inches. 

Inches. 

0 

o 

0 

o 

1 

29.954 

30.031 

29.887 

0.144 

73.0 

85.3 

64.2 

21.1 

2 

.955 

.030 

.887 

.148 

72.7 

80.6 

69.0 

11.6 

3 

.977 

.047 

.918 

.129 

73.6 

82.8 

66.2 

16.6 

4 

.986 

.078 

.915 

.163 

74.6 

82.0 

69.4 

12.6 

5 

Sunday, 

6 

.946 

.023 

.872 

.151 

76.9 

85.6 

71.8 

13.8 

7 

.977 

.052 

.925 

.127 

75.8 

84.0 

70.6 

13.4 

8 

.945 

.035 

.879 

.156 

73.1 

83.4 

65.0 

18.4 

9 

.886 

29.954 

.822 

.132 

75.1 

84.6 

68.0 

16.6 

10 

.898 

.970 

.820 

.150 

75.8 

84.2 

68.8 

15.4 

11 

.905 

.983 

.834 

.149 

76.0 

84.6 

68.6 

16.0 

12 

Sunday. 

18 

.912 

30.001 

.832 

.169 

74.1 

83.4 

66.6 

16.8 

14 

.893 

29.973 

.825 

.148 

74.8 

85.7 

65.2 

20.5 

15 

.961 

30.042 

.905 

.137 

77.4 

87.5 

68.6 

18.9 

16 

80.006 

.086 

.947 

.139 

78.3 

88.2 

69.6 

18.6 

17 

.004 

.095 

.937 

.158 

78.9 

88.2 

70.8 

17.4 

18 

29.912 

29.994 

.826 

.168 

7a6 

88.6 

69.2 

19.4 

19 

Sunday. 

20 

.922 

30.001 

.851 

.150 

76.9 

84.7 

72.2 

12.5 

21 

.962 

.054 

.890 

.164 

75.1 

86.0 

66.0 

21.0 

22 

.887 

29.973 

.808 

.165 

73.7 

85.6 

63.6 

22.0 

23 

.877 

.956 

.826 

.130 

74.9 

86.5 

64.0 

22.5 

24 

.866 

.947 

.803 

.144 

76.4 

88.0 

65.8 

22.2 

26 

.856 

.941 

.788 

.163 

75.7 

84.2 

70.9 

13.3 

26 

Sunday. 

27 

.831 

.919 

.782 

.137 

74.8 

86.2 

63.9 

22.3 

28 

.772 

.844 

.690 

.154 

79.8 

93.4 

69.0 

24.4 

29 

.743 

.815 

.688 

.127 

78.2 

87.6 

71.0 

16.6 

The  Mean  height  of  the  Barometer,  aa  likewbe  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  deriyed  from  the  twenty -four  hourly  obBerrations  made  daring 
the  day. 
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Meteorolo^ieal  OhBertatkmt. 


Ab$ tract  of  the  BesultM  of  the  Hourly  Meteorologiedl  Oh$ertai 
taken  at  the  Surveyor  OeneroTe  Office,  Caleutt^ 
in  the  month  of  February,  I860. 

Daily  Meaoi,  &«•  of  tbc  Obferrationfl  and  of  the  Hygraaeftrical  demenU 

dependent  thereon. — fComtimmed,J 


•                     1 

v> 

•  • 

««    • 

1 

S      1 

Mm 

• 

o 
• 

>  o 

2  a 

i 

Data,  j 

1 

%0 

H 

0    « 

• 

o 

•s 

03 

G 

*o 

a 

• 
o 

•8 

*3   . 

o 

s  . 

Si 

o 

15 

o 
OS 

pi 

III 

9 

i  2  - 

s  a 

a 

^2 

a 

a 

<       1 

S  8^ 

o 

o 

I 

o 

o 

Inches. 

T.  rr. 

T.  ifr. 

1 

66.0 

7.0 

62.6 

10.6 

0.568 

6.21 

2.56 

0.71 

2 

67.6 

6.2 

64.9 

7.8 

.615 

.74 

1.94  1 

.78 

3 

68.4 

6.2 

65.8 

7.8 

.634 

.93 

2.00 

.78 

4 

71.0 

8.6 

69.2 

6.4 

.708 

7.73 

1.47 

34 

5     . 

Sutufay. 

1 

6     . 

72.6 

4.3 

70.4 

6.6 

.736 

.99 

.87 

.81 

7 

69.3 

6.6 

66.0 

9.8 

.638 

6.94 

2.60 

.73 

8 

66.1 

7.0 

62.6 

10.6 

.670 

.23 

.66 

.71 

9 

70.2 

4.9 

67.7 

7.4 

.674 

7.36 

1.98 

.79 

10 

72.0 

3.8 

70.1 

6.7 

.729 

.93 

.61 

.83 

11 

69.4 

6*6 

66.1 

9.9 

.640 

6.96 

2.64 

.73 

12 

Sunday. 

13 

60.8 

7.3 

63.1 

11.0 

.680 

6.33 

.74 

.70 

14 

69.0 

6.8 

66.1 

8.7 

.640 

.97 

.29 

.75 

15 

71.5 

6.9 

68.6 

8.9 

.692 

7.61 

.60 

.75 

16 

72.0 

6.8 

68.8 

9.6 

.699 

.56  . 

.72 

74 

17 

71.6 

7.8 

67.9 

11.0 

.679 

.34  ' 

3.13 

.70 

IB 

70.0 

8.6 

66.7 

12.9 

.632 

6.84  < 

1 
1 

.64 

.66 

19 

Sunday. 

20 

66.1 

10.8 

60.7 

16.2 

.636 

6.81 

4.06 

.59 

21 

64.1 

11.0 

68.6 

16.6 

.499 

.43 

3.91 

.58 

22 

63.6 

10.1 

68.6 

16.2 

.498 

.43 

.63 

.61 

23 

65.6 

9.3 

60.9 

14.0 

.639 

.87 

.41 

.63 

24 

66.8 

9.6 

62.0 

14.4 

.559 

6.08 

.64 

.63 

25 

68.6 

7.2 

64.9 

10.8 

.616 

.70 

2.81 

.71 

26 

Sunday, 

27 

64.9 

9.9 

69.9 

14.9 

.521 

6.67 

3.69 

.61 

28 

70.3 

9.6 

65.6 

14.3 

.628 

6.78 

.97 

.63 

29 

66.6 

11.6 

60.8 

17.4 

.637 

6.82 

4.43 

.57 

All  the  Hjrgrometrical  elements  are  oomputed  by  the  Greenwich  eonttantt* 


Meteorologieal  Observations. 


Ixvii 


Abstract  of  the  Hesults  of  the  Hourly  Meteorologieal  Observations 
taken  at  the  Surveyor  OeneraVs  Ojfficey  Calcutta^ 
in  the  month  of  February^  1860. 

Hourly  Meant,  &c.  of  the  ObBerTations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Hour. 

Height  of 
Barometer 
2«  Faht. 

Range  of  the  Barometer  for 
each  hoar  during  the 
month. 

Dry  Bulbl 
rmometer. 

Range  of  the  Tempera- 
ture for  each  hour 
during  the 
month. 

«  ja  «j 
o  A'   ci 

Max. 

Min. 

Diff. 

Mat, 

Min. 

Diff. 

s 

*< 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid. 
night. 

29.920 

80.021 

29.783 

0.288 

71.6 

76.3 

68.1 

8.2 

1 

.913 

.014 

.716 

.298 

70.9 

75.0 

66.8 

82 

2 

.902 

.001 

.714 

.287 

70.2 

74.6 

66.8 

7.8 

8 

.889 

29.997 

.711 

.286 

69.9 

74.0 

65.6 

8.4 

4 

.893 

.989 

.704 

.285 

69.5 

73.6 

64.8 

8.8 

6 

.904 

.999 

.704 

.295 

68.8 

72.6 

64.9 

7.7 

6 

.915 

30.017 

.717 

.300 

68.3 

73.2 

63.8 

9.4 

7 

.934 

.043 

.735 

.308 

68.2 

73.0 

63.6 

9.4 

8 

.962 

.062 

.782 

.280 

70.9 

74.2 

66.0 

8.2 

9 

.985 

.095 

.805 

.2JK) 

73.6 

78.0 

67.8 

10.2 

10 

.993 

.092 

.815 

.277 

76.7 

81.4 

71.6 

9.8 

11 

.979 

.076 

.803 

.278 

79.6 

84.8 

74.0 

10.8 

Noon. 

•954 

.047 

.776 

.271 

82.0 

88.0 

75.2 

12.8 

1 

.921 

.020 

.756 

.264 

83.9 

90.4 

77.4 

13.0 

2 

.888 

29.997 

.726 

.271 

85.1 

91.8 

79.0 

12.8 

8 

.863 

.966 

.706 

.260 

85.6 

93.4 

80.6 

12.8 

4 

.852 

.963 

.692 

.271 

84.8 

92.8 

79.0 

13.8 

5 

.852 

.947 

.688 

.259 

83.2 

91.2 

77.8 

13.4 

6 

.860 

•96o 

•690 

.276 

80.3 

85.5 

75.6 

9.9 

7 

.878 

.986 

.704 

.282 

77.5 

81.6 

74.0 

7.6 

8 

.902 

30.013 

.783 

.280 

75.7 

79.8 

72.2 

7.6 

9 

.920 

.032 

.751 

.281 

74.5 

79.8 

71.6 

7.7 

10 

.923 

.026 

.756 

.270 

73.5 

78.2 

69.8 

8.4 

11 

.919 

.027 

.751 

.276 

72.9 

77.5 

69.6 

7.9 

^  The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Eulb 
Thermometers  are  deriTed  from  the  obserrations  made  at  the  several  hours 
during  the  month. 
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Mifiearoloffieal  ObservoHanM, 


dhstraet  of  the  Retults  of  the  HowrUf  Meteorologieal  Obsefratiotu 
taken  at  the  Surveyor  QeneraVe  Office^  Calcutta^ 
in  the  month  of  February^  1860. 

Hourly  Meana,  &c.  of  the  ObeerTationi  and  of  the  Hygrometrical  elements 

dependent  thereon. — fContmuedJ 


Hour. 

ean  Wet  Bulb  Ther- 
mometer. 

1 

m 

• 

1 
g. 

a 

rj  Bulb  above  Dew 
Point. 

can  Elaatic  Force 
of  Vaponr. 

ean  Weight  of  Va- 
ponr   in    a  cubic 
foot  of  Air. 

iditional  Weight  of 
Vapour     required 
for  complete  aatu* 
ration. 

=  1-1 

«  § 
SB  S  3 

:s 

Q 

Q 

S 

S 

< 

2 

0 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 
night. 

67.3 

4.8 

65.1 

6.5 

0.619 

6.79 

1.61 

0.81 

1 

66.9 

4.0 

64.9 

6.0 

.616 

.77 

.46 

.82 

2 

66.5 

8.7 

64.6 

5.6 

.609 

.70 

.36 

.83 

8 

66.4 

8.5 

64.6 

58 

.609 

.71 

.27 

.81 

4 

66.3 

8.2 

64.7 

4.8 

.611 

.78 

.16 

.85 

5 

65.6 

8.3 

63.8 

5.0 

.598 

.64 

.17 

.85 

6 

65.4 

2.9 

63.7 

4.6 

.591 

.52 

.08 

.86 

7 

65.3 

2.9 

63.6 

4.6 

.590 

.50 

.06 

.86 

8 

67.1 

8.8 

65.2 

6.7 

.621 

.88 

.40 

.83 

9 

68.0 

5.6 

65.2 

8.4 

.621 

.80 

2.13 

.76 

10 

69.0 

7.7 

65.1 

11.6 

.619 

.72 

3.08 

.69 

11 

69.5 

10.0 

64.5 

15.0 

.607 

.66 

4.10 

.62 

Noon. 

70.1 

11.9 

64.1 

17.9 

.599 

.48 

6.04 

.66 

1 

70.7 

13.2 

64.1 

19.8 

.599 

.40 

.78 

.53 

2 

71.2 

13.9 

64.2 

20.9 

.601 

.41 

6.16 

.51 

8 

71.8 

14.8 

64.1 

21.5 

.599 

.    .88 

.38 

.50 

4 

70.7 

14.1 

63.6 

21.2 

.590 

.29 

.17 

.51 

6 

70.4 

12.8 

64.0 

19.2 

.597 

.40 

5.49 

.64 

6 

70.8 

10.0 

65.8 

15.0 

.628 

.72 

4.19 

.62 

7 

69.7 

7.8 

65.8 

11.7 

.634 

.87 

3.17 

.68 

8 

69.0 

6.7 

65.6 

10.1 

.630 

.86 

2.66 

.72 

9 

68.6 

5.9 

65.6 

8.9 

.630 

.87 

.81 

.75 

10 

68.1 

5.4 

65.4 

8.1 

.626 

.84 

.06 

.77 

11 

67.9 

5.0 

65.4 

7.6 

.626 

.84 

1.89 

.78 

All  the  Hygrometrical  elementa  are  computed  bjr  the  Ghreenwioh  oonstaata. 


Meteorological  OhMervationt, 


Ixix 


Abstract  of  the  Besults  of  the  Sourly  Meteorological  Ohaervatione 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta^ 
in  the  month  of  February,  1860. 
Solar  Badiation,  Weather,  &o. 


8 


5 
6 


1  = 


o 
140.0 

125.4 

187.5 


9    <D 


Inches. 


8 
9 


10 


11 

12 
13 

14 


Sunday, 
136.0 

136.0 


138.0 
135.2 


135.6 

Sunday, 
186.2 

140.5 


15 

189.0 

16 

142.0 

17 

139.0 

18 

140.0 

19 

Sunday. 

20 

•  • 

21 

188.8 

22 

140.0 

23 

182.0 

0.09 


■  • 


•  • 


•« 


•« 


Prevailing  direction 
of  the  Wind. 


S.W.  &  S. 

E. 

S.  &  £!• 

S. 

s.  &  s.  w. 

8.  &N. 


B.  &  8.  W.  &  W. 
8.  W.  &  8. 


8.  £•  &  8. 

N.  E.  &  N. 

N.  B.  &  N.  W. 

8.  &  8  W.  &  W. 

8.  W.  &  8. 
8.  W.  &  8.  B. 
8.  E.  &  8.  W. 
S.&W.&N.  W. 

N.  &  N.  W. 

N.  A.  N.  B. 
W.&N.  AN.  W. 
N.  W.  &  8. 


General  Aspect  of  the  8ky. 


Cloudless,  also  foggj  between  6  &  7  A. 

M. 

Cloadless'till  6  A.  ic.  Cloudy  till  Noon. 
8catd.  ^-i  afterwards. 

Cloudy  till  8  P.  K.  Cloudless  after- 
wards; also  little  drizzling  with 
lightning  and  thunder  between  4  and 
5iu  ic. 

Cloudless  till  4  a.  x.  8oatd.  Clouds 
afterwards. 

Cloudy  till  5  p.  x.  Cloudless  after- 
wards. 

Cloudless  till  2  A.  ic.  cloudy  till  8  A.  x. 
8catd.  M  till  8  P.  M.  cloudless  after- 
wards ;  also  slightly  foggy  at  7  A.  X. 

Cloudless. 

Cloudless  till  7  A.  x.  8catd.  ^i  &  <^i  till 
5  P.  X.  Cloudless  afterwards  ;  also 
foggy  between  5  &  7  A.  x. 

Cloudless  till  7  A.  x.  8oatd.  ^i  after- 
wards ;   also  foggy  between  6  A  7  A. 

X. 

Cloudless  till  Noon.  8oatd.  M  till  6  P. 
X.  Cloudless  afterwards. 

8oatd.  M  till  8  P.  x.  Cloudless  after- 

wards. 
Cloudless  till  5  a.  x.  Cloudy  till  10  A. 

X.  Cloudless  afterwards. 
Cloudless. 
Cloudless. 
Cloudless. 
Cloudless. 

Cloudless  till  4  A.  x.  Scatd.  ^-i  till  6 

p.  X.  Cloudless  afterwards. 
Cloudless. 
Cloudless. 
Cloudless  till  5  A.  X.  aoudy  till  10  A. 

X.  Cloudless  afterwards. 


M  Cirri,  ^-i  Cirro  strati,  '^i  Cumuli,  ^i  Comulo  strati,  Vui  Nimbi,  — i  Strati, 
V\i  Cirro  comulL 
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Metearologieal  Observatiom. 


Abstraet  of  the  BendU  of  the  Hourly  Meteorologieal  ObtenuUiatu 
taken  at  the  Surveyor  QeneraVt  Office^  Calcutta^ 
in  the  month  of  February ,  1860. 
Solar  Badiation,  Weather,  &o. 


5-2 

be  (» 

J» 

Prerailing  direotion 

General  Aspect  of  the  Sky. 

1 

•§•2.^ 

of  the  Wind. 

■3 
P 

a^ 

pgoO 

0 

Inches. 

24 

138.8 

•  • 

S.  &  N.  W. 

Cloudless. 

25 

120.8 

•  • 

E.  &  S.  W. 

Cloudy  till  9  P.  M.  Cloudless  afterwards ; 
also  driizling  at  1  A.  K.  &  10  P.  K. 

26 

Sunday, 

27 

138.8   ,     .. 

S.&W.&S.W. 

Cloudless. 

28 

141.0 

•  • 

S.  k  s.  w. 

Cloudless. 

29 

132.0 

•• 

s.  &  s.  w. 

Cloudless. 

Meteoroloffieal  Ohservations.  Ixii 


Ahstracl  of  ths  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta^ 
in  the  month  of  February,  1860. 

MOKTHLT  EbSULTB. 

Inches 

Mean  height  of  the  Barometer  for  the  month,                 .  •  •  •  29.918 

Max.  height  of  the  Barometer  occurred  at  9  A«  ic.  on  the  17th,  •  •  80.095 

Min.  height  of  the  Barometer  occurred  at  5  P.  ic.  on  the  29tb,  •  •  29.688 

Extreme  ranje  of  the  Barometer  during  the  month,        • .  •  •  0.407 

Mean  of  the  daily  Max.  Pressures,                . .                 .  •  . .  29.994 

Ditto        ditto     Min.    ditto,                   ..                 ..  ..  29.846 

Mean  daily  range  of  the  Barometer  during  the  month,  .  •  ..  0.148 


o 

Mean  Dry  Bulb  Thermometer  for  the  month,  •  •  •  •  75.8 

Max.  Temperature  occurred  at  3  ?•  M.  on  the  28tb,         • .  •  •  93.4 

Min.  Temperature  occurred  at  7  ▲•  H.  on  the  22nd,  .  •  .  •  63.6 

JExtreme  range  of  the  Temperature  during  the  mouth,     •  •  •  •  29.8 

Mean  of  the  daily  Max.  Temperatures,  ..  '..  ..  85.7 

Ditto        ditto     Min.        ditto,  ..  ..  ••  67.9 

Mean  daily  range  of  the  Temperature  during  the  month,  •  •  17.6 


o 
Mean  Wet  Bulb  Thermometer  for  the  month,  ,  •  ••  68.4 

Mean  Dry  Bulb  Thermometer  aboTe  Mean  Wet  Bulb  Thermometer, .  •  7.4 

Computed  Mean  Dew-point  for  the  month,   ••  ..  ••  64.7 

Mean  Dry  Bulb  Thermometer  abore  computed  Mean  Dew-point,     • .  11.1 

Inches 
Mean  Elastic  force  of  Vapour  for  the  month,  . .  .  •  0.611 


Troy  grains 
Mean  Weight  of  Vapour  for  the  month,        ••  ..  ••  6.65 

Additional  Weight  of  Vapour  required  for  complete  saturation,         .  •  2.89 

Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity,  0.70 


Inches 
Bained  2  days,  Max.  fall  of  rain  during  24  hours,  .  •  .  •  0.09 

Total  amount  of  rain  during  the  month,        • .  . .  . .  0.09 

Prerailing  direction  of  the  Wind,  ••  ••  S.  &  8.  W. 


Meteorelogieal  (^wrvatiMt. 


Abtlract  of  the  JleiuUt  of  the  ffourlif  Meteonlogical  Obienalum 
taken  at  the  Surveyor  QetieraVt  Q^ee,  Caleutta, 
in  tie  month  of  Febrttaiy,  1860. 

HOBTHLI  BiBULTB. 

Table  ibowlnt  the  nnmbtr  of  dt,f  on  which  at  ■  girva  hour  raj  pirtieiUr>iiid 

blew,  tofether  with  ihc  DDmb«r  of  diji  od  which  it  the  lune  boir,  wbco 

■□T  partloilar  wiod  wai  blowing,  it  rained. 


Meteorological  Observations, 


Ixxii 


Abstraei  of  the  Besults  of  the  Rowrly  Meteorological  Obsertatioite 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta^ 
in  the  month  of  March,  1860. 

Latitude  22<»  33'  1^  North.   Longitade  8S^  20'  34"  East. 

Feet. 
Height  of  the  Cistern  of  the  Standard  Barometer  abore  the  Sea  level,  18.11 

Daily  Means,  &c.  of  the  Obserrationa  and  of  the  Hygrometrical  elements 

dependent  thereon. 


Range 

of  the  Barometer 

Balb 
eter. 

Range  of  the  Tempera- 

daring the  day.            1 

bi 

ture  daring  the  day. 

***  PQ  ©• 

-      -      0Q 

Date. 

Max. 

Min. 

Diff. 

§H 

Max. 

Min. 

Diff. 

>t 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

o 

0 

1 

29.772 

29.841 

29.706 

0.135 

76.9 

88.9 

64.8 

24.1 

2 

.795 

.875 

.737 

.138 

76.5 

87.4 

65.8 

21.6 

8 

.762 

.840 

.684 

.156 

77.0 

89.0 

65.4 

23.6 

4 

Shtnday, 

6 

.822 

.907 

.774 

.138 

81.3 

91.4 

748 

16.6 

6 

.841 

.925 

.774 

.151 

81.8 

92.0 

745 

17.6 

7 

.770 

.860 

.681 

.179 

81.6 

92.2 

75.6 

16.6 

8 

.744 

.826 

.692 

.134 

80.5 

89.6 

73.6 

16.0 

9 

.770 

.854 

.708 

.146 

78.6 

85.6 

78.0 

12.6 

10 

.785 

.865 

.732 

.133 

80.6 

89.9 

73.0 

16.9 

11 

Sunday. 

12 

.895 

.971 

.822 

.149 

82.1 

92.2 

75.2 

17.0 

13 

.865 

.943 

.794 

.149 

81.7 

93.0 

74.2 

18.8 

14 

.858 

.927 

.781 

.146 

82.4 

93.6 

76.2 

18.4 

15 

.844 

.914 

.783 

.181 

85.0 

97.2 

75.4 

21.8 

16 

.873 

.961 

.808 

.153 

84.6 

95.6 

76.2 

19.4 

17 

.866 

.942 

.813 

.129 

83.1 

93.6 

75.3 

18.3 

18 

Sunday. 

19 

.856 

.949 

.791 

.168 

83.2 

93.8 

74.7 

18.6 

20 

.864 

.955 

.787 

.168 

84.4 

96.8 

75.0 

21.8 

21 

.819 

.891 

.700 

.191 

82.5 

91.0 

77.2 

13.8 

22 

.826 

.902 

.766 

.136 

81.9 

92.4 

72.8 

19.6 

23 

.858 

.939 

.796 

.143 

82.8 

92.4 

74.8 

17.6 

24 

.888 

.969 

.828 

.141 

83.4 

95.4 

73.4 

22.0 

25 

Sunday. 

26 

.761 

.840 

.668 

.172 

86.5 

97.6 

78.7 

18.9 

27 

.772 

.857 

.710 

.147 

86.4 

97.0 

79.4 

17.6 

28 

.779 

.872 

.686 

.186 

86.7 

98.4 

78.8 

19.6 

29 

742 

.817 

.679 

.138 

84.7 

93.5 

78.2 

15.3 

80 

.710 

.786 

.649 

.137 

85.8 

95.2 

79.5 

15.7 

81 

.652 

.742 

.560 

.182 

88.4 

100.4 

80.6 

19.8 

The  Mean  height  of  the  Barometer,  aa  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  deriyed  from  the  twenty-four  hourly  obseryatioiui  made  during 
the  day. 
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Meteorological  Observatums, 


^hiiraet  of  the  Beeulis  of  the  Howrly  Meteorological  Oheervatume 
taken  at  the  Surveyor  QeneraVe  Office^  Calcuttay 
in  the  month  of  March,  1860. 

Daily  Meani,  &c.  of  the  ObserTationi  and  of  the  Hygrometrical  elements 

dependent  thereon. — (Continued,) 


• 

■a 

"3 

& 

i 

o 

i 

of  Vapour 
oot  of  air. 

is 

OS-' 

ii 

o|1 

Date. 

11 

o 

■8 

0) 

1 

§ 

o 

'a 

Is 

M   o 

12 

g  g  - 

C    b    O 

■^  CO. 

m 

£•-2 

:s 

P 

Q 

s 

;s 

S 

0 

o 

0 

o 

Inches. 

T.  gr. 

T.gr. 

1 

64.2 

12.7 

57.8 

19.1 

0.486 

5.27 

4.59 

a63 

2 

65.1 

11.4 

59.4 

17.1 

.513 

.56 

.19 

.67 

S 

65.7 

11.3 

60.0 

17.0 

.523 

.67 

.22 

.67 

4 

Sunday, 

6 

75.7 

5.6 

72.9 

8.4 

.797 

8.59 

2.66 

.76 

6 

74.9 

6.9 

71.4 

10.4 

.761 

.18 

8.22 

.72 

7 

74.7 

6.9 

71.2 

10.4 

.756 

.13 

.21 

.72 

8 

73.7 

6.8 

70.3 

10.2 

.734 

7.92 

.06 

.72 

9 

73.3 

5.3 

70.6 

8.0 

.741 

8.02 

2.36 

.77 

10 

75.6 

5.0 

73.1 

7.5 

.803 

.65 

.36 

.79 

11 

Sunday, 

12 

73.6 

8.5 

69.3 

12.8 

.711 

7.63 

3.88 

.VO 

13 

74.1 

7.6 

70.3 

11.4 

.734 

.90 

.47 

.70 

14 

76.6 

5.8 

73.7 

8.7 

.819 

8.80 

2.81 

.76 

15 

77.0 

8.0 

73.0 

12.0 

.801 

.55 

3.98 

.68 

16 

75.8 

8.8 

71.4 

13.2 

.761 

.13 

4.26 

.66 

17 

72.2 

10.9 

66.7 

16.4 

.653 

7.00 

.86 

.69 

18 

Stmday. 

19 

72.5 

10.7 

67.1 

16.1 

.661 

.09 

.80 

.60 

20 

72.7 

11.7 

66.8 

17.6 

.655 

.00 

5.31 

.57 

21 

71.4 

11.1 

65.8 

16.7 

.634 

6.80 

4.84 

.58 

22 

69,1 

12.8 

62.7 

19.2 

.527 

.15 

5.29 

.64 

23 

72.8 

10.5 

67.0 

15.8 

.659 

7.07 

4.68 

.60 

24 

74.2 

9.2 

69.6 

13.8 

.717 

.68 

.28 

.64 

25 

Sunday. 

26 

77.2 

9.8 

72.5 

14.0 

.787 

8.39 

.71 

.64 

27 

77.8 

9.1 

72.7 

13.7 

.792 

.44 

.62 

.65 

28 

77.8 

9.4 

72.6 

14.1 

.790 

.42 

.76 

.64 

29 

78.7 

6.0 

75.7 

9.0 

.873 

9.34 

8.08 

.75 

80 

79.8 

6.0 

76.8 

9.0 

.905 

.65 

.18 

.75 

31 

77.2 

11.2 

71.6 

16.8 

.766 

8.11 

6.78 

M 

AU  the  Hygrometrical  elements  are  computed  by  tho  Ghreenwioh  Gonstanti. 


Meteorological  Observatione, 


Ixiv 


Ahstraet  of  the  BesuUe  of  tie  Eburlt/  Meteorologieal  Ohservatione 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta, 
in  the  month  of  March,  1860. 

Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


O    4J        •     1 

Range  of  the  Barometer 

'3  S 

Range 

of  the  Temperature 

Hoar. 

Height 

Baromc 

J20  Fahl 

for  each  hour  during 
the  month. 

for  each  hour  d 
the  month. 

uring 

Max. 

Min« 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid- 
night. 
1 

29.815 
.805 

29.907 
.901 

29.688 
.676 

0.219 
.225 

77.8 
77.3 

82.1 
81.6 

70.6 
70.6 

11.5 
11.0 

2 

.793 

.891 

.659 

.232 

76.8 

80.8 

68.6 

12.2 

8 

.783 

.884 

.627 

.257 

76.3 

81.0 

67.4 

13.6 

4 

.780 

.867 

.621 

.246 

76.9 

81.0 

66.2 

14.8 

6 

.795 

.894 

.633 

.261 

75.6 

80.6 

66.2 

15.4 

6 

.810 

.913 

.661 

.252 

75.0 

80.8 

64.8 

16.0 

7 

.833 

.929 

.693 

.236 

74.9 

81.0 

648 

16.2 

8 

.864 

.958 

.727 

.231 

78.1 

83.6 

70.6 

13.0 

9 

.881 

.971 

.737 

.234 

81.2 

86.8 

73.6 

13.2 

10 

.886 

.969 

.742 

.227 

84.3 

89.4 

78.8 

10.6 

11 

.874 

.961 

.731 

.230 

87.1 

93.5 

80.2 

13.3 

Koon. 

.851 

.941 

.705 

.236 

89.6 

96.8 

81.6 

15.2 

1 

.821 

.906 

.665 

.241 

91.7 

99.3 

83.2 

16.1 

2 

.786 

.877 

.619 

.258 

92.6 

99.9 

85.6 

14.3 

8 

.769 

.818 

.602 

.246 

92.9 

100.4 

85.6 

148 

4 

.742 

.832 

.576 

.266 

92.3 

99.6 

84.5 

16.1 

5 

.740 

.828 

.660 

.268 

90.6 

98.2 

82.0 

16.2 

6 

.744 

,833 

.661 

.272 

87.3 

94.2 

80.2 

14.0 

7 

.766 

.851 

.697 

.254 

84.1 

89.6 

77.8 

11.8 

8 

.790 

.874 

.615 

.259 

82.1 

88.6 

75.6 

13.0 

9 

.808 

.888 

.640 

.248 

80.7 

85.6 

74.4 

11.2 

10 

.820 

.899 

.660 

.239 

79.5 

85.0 

73.2 

11.8 

11 

.815 

.890 

• 

.669 

.231 

79.0 

84.0 

71.8 

12.2 

The  Mean  Height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wefe  Bulb 
Thermometers  are  derived  from  the  observations  made  at  the  several  hours 
daring  the  month. 
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Meteorologieal  OUerMtiams. 


JhHraet  qf  tie  Betult*  of  the  Hourly  Meteorologitml  Obmt^tim 
taken  at  the  Surveyor  GeneraVe  Office^  Calcutta, 
in  the  month  of  March,  1860. 

Honrly  Meant,  &c.  of  the  Obterrationa  and  of  the  HjgroBictTkal 

dependent  tbereon. — fCtmtimted.J 
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t 
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0 

0 

Hid- 
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78.5 

4.3 

night. 

1 

78^ 

4.1 

2 

72.9 

8.9 

8 

72.7 

8.6 

4 

72.6 

3.4 

5 

72.4 

8.2 

6 

72.0 

8.0 

7 

71.9 

8.0 

8 

73.5 

4.6 

9 

74.4 

6.8 

10 

74.6 

9.7 

11 

74.6 

12.5 

Noon. 

74.6 

16.0 

1 

74.6 

17.1 

2 

74.6 

18.0 

8 

74.4 

18.6 

4 

74.2 

18.1 

6 

74.6 

15.9 

6 

74.8 

12.5 

7 

74.7 

9.4 

8 

74.8 

7.8 

9 

74.0 

6.7 

10 

73.7 

5.8 

11 

78.7 

6.3 

o 

a 

«> 

0 

8 

o 


71.8 

711 
70.9 
70.9 
70.8 
70.8 
70.5 
70.4 
71.2 
71.0 
69.7 
68.3 


67.1 
66.0 
65.6 
65.1 
65.1 
66  6 
68.5 
70.0 
70.4 
70.6 
70.8 
71.0 


6.6 

6.2 

6.9 

6.4 

6.1 

4.8 

4.5 

4.6 

6.9 

10.2 

14.6 

18.8 


22.5 
25.7 
27.0 
27.8 
27.2 
23.9 
18.8 
14.1 
11.7 
10.1 
87 
8.0 


o 
o 

L. 

^«  o 

o 

O  -g 

d 

o 

**  a 

•  * 

n  o 

^^C 

§1^ 

8  o%. 

S 

jgP.O 

Inches. 

Troy  gTB. 

0.758 

8.21 

.758 

.18 

.748 

.13 

.748 

.15 

.746 

.12 

.746 

.12 

.739 

.05 

.736 

.02 

.756 

.18 

.751 

.09 

.720 

7.60 

.688 

.81 

.661 

6.98 

.638 

.72 

.630 

.63 

.619 

.51 

.619 

.52 

.651 

.86 

.692 

7.36 

.727 

.78 

.736 

.91 

.741 

.99 

.746 

ao5 

.751 

.19 

* 

3 

O     •    M 


I    o  o  c 


•3  =  2 

c  b  o 

.2  »*=! 

5^  o 


9 


.S  9 

3- 
8S 


Troy  g». 


1.92 


.80 

.» 

.70 

.8S 

.64 

.84 

.45 

.85 

.86 

.86 

.26 

JN 

.26 

.88 

2.04 

.80 

8.11 

.7S 

4.59 

.61 

6.02 

i5 

7.36 

.49 

8.51 

.44 

9.00 

.4S 

.26 

.41 

8.98 

.42 

7.86 

.47 

6.05 

.65 

4.43 

.64 

3.60 

.69 

.05 

.72 

2.61 

.76 

.38 

.77 

0.81 


All  the  Hygrometrical  elements  sre  computed  by  the  Greenwich  Constastk 


Meteorological  Ohservationi. 
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Ahgtraet  of  the  EesuUs  of  the  Sourly  Meteorological  Observations 

taken  at  the  Surveyor  GeneraVs  Office,  Calcutta, 

in  the  month  of  March,  1860. 

Solar  Radiation,  Weather,  &c. 


^§ 

tMD  (*- 

SO. 

^•S 

rt  .Q'd 

, 

Max.  S 

radiat 

:5  «J  c 

Preyailing  direction 

General  Aspect  of  the  Skj. 

1 

of  the  Wind. 

o 

Inches. 

1 

187.2 

•  • 

W.  &S. 

Cloudless. 

2 

135.0 

•• 

S.W.&  vv.&s. 

Cloudless. 

8 

137.6 

•  • 

s.  &  s.  w.  &.  w. 

Cloudless. 

4 

Sunday, 

5 

138.4 

•  • 

S.  W.  &  8. 

Cloudless  till  2  A.  tf.  Scatd.  clouds 
till  11  A.  M.  cloudless  till  6  P.  X. 
Scatd.  N— i  afterwards. 

6 

189.0 

•• 

S.  W.  &  N.  W.  & 

S. 

Cloudless. 

7 

141.0 

•  • 

Scatd.  clouds  till  10  A.  u.  cloudless 

afterwards. 

8 

120.4 

•• 

S. 

Cloudless  till  9  A.  M.  Scatd.  clouds  till  8 
p.  K.  cloudless  afterwards. 

9 

125.0 

•  • 

S. 

Scatd.  clouds. 

10 

184.2 

•• 

S.  &  S.  B. 

Cloudless  till  7  A.  M.  Scatd.  N-i  &,  r\i 
till  4  P.  M.  cloudless  afterwards. 

11 

Sunday, 

12 

141.2 

•  • 

s.  w.  &  w. 

Cloudy  till  7  A.  u.  cloudless  afterwards. 

18 

148.0 

•  • 

S.  &  8.  W. 

Cloudless. 

14 

188.8 

•• 

S.  W .  &  8.  E.  &  S. 

Cloudy  till  9  A.  M.  cloudless  afterwards. 
Cloudless. 

15 

137.2 

•• 

8.  &N. 

16 

188.0 

•  • 

8.  W.  &  S. 

Cloudless  till  5  p.  v.  cloudy  afterwards. 

17 

185.0 

•  • 

N.  W.&S.&N. 

Cloudless  till  7  A.  M.  cloudy  till  7  P.  M. 
cloudless  afterwards. 

18 

Sunday, 

19 

185.0 

•• 

E.  &  S.  E. 

Cloudless  till  2  p.  ic.  Scatd.  M  till  8 
p.  M.  cloudless  afterwards. 

20 

140.0 

•  • 

S.  W.  &  S. 

Cloudless. 

21 

•  • 

•  • 

8.  &  N.  W. 

Cloudy ;  also  slightly  drizzling  at  8  P.  x. 

22 

138.0 

•  • 

VV.&N. 

Cloudy  till  8  A.  M.  cloudless  afterwards. 

28 

185.4 

• « 

W.  &  N.  W.  &  S. 

Cloudless  tUl  11  A.  M.  Scatd.  M  tiU  8 
p.  K.  cloudless  afterwards. 

24 

186.0 

•  • 

8.  &  S.  W.  &  W. 

Cloudless. 

26 

Sunday, 

26 

139.8 

•  • 

8.  &  8.  B. 

Cloudless  till  4  A.  M.  cloudy  till  7  a.  u. 
cloudless  afterwards. 

27 

137.0 

•  • 

N.&.W. 

Cloudless  till  4  A.  M.  cloudy  till  7  A.  u. 
cloudless  afterwards. 

28 

141.0 

•  • 

8. 

Cloudless. 

2S 

132.0 

•  • 

8. 

Cloudless. 

8C 

>      134.6 

•  • 

8. 

Cloudless  till  4  A.  M.  cloudy  till  10  A. 
M.  cloudless  afterwards. 

81 

i3ao 

•  • 

D«  &  yV* 

Cloudless. 

\i  Cirri,  >-i  cirro  strati,  ^i  cumuli,  ^i  oumulo  strati,  Vx-i  nimbi,  — i  strati, 
v^-i  oirro  cumuli 
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Meteorological 


Abstract  of  the  Results  of  the  Hourly  Meteorological  Observation* 
taken  at  the  Surveyor  QeneraVs  Office^  Calcutta^ 
in  the  month  of  March,  1860. 

MOITTHLT  BeSITLTS. 


Mean  hdght  of  the  Baxometer  for  the  month. 
Max.  height  of  the  Barometer,  occurred  at  9  A.  IL  on  the  12th, 
Min.  height  of  the  BanMneter,  ooourred  at  6  p.  m.  on  the  Slst^ 
Sxtrmne  Range  of  the  Barometer  daring  the  month,  . . 

Mean  of  the  Daily  Max.  Fressorefly  ••  •• 

Ditto     ditto        Min.      ditto,     ••  ••  ••    . 

Meam  daily  range  of  the  Barometer  daring  the  month, 


Mean  Dry  Bulb  Thermometer  for  the  month. 
Max.  Temperature  occaired  at  3  P.  M.  on  the  Slat, 
Min.  Temperature  oocorred  at  6  &  7  a.  ic.  on  the  lat, 
Xxtreme  range  of  the  Temperatnre  daring  the  month. 
Mean  of  the  daily  Max.  Temperature,  •  • 

Ditto       ditto      Min.        ditto, 
Mean  daUy  range  of  the  Temperature  daring  the  month. 


•  • 


Mean  Wet  Bulb  Thermometer  for  the  month,  •  • 

Mean  Dry  Bulb  Thermometer  above  Mean  Wet  Bulb  Thermometer, 
Computed  Mean  Dew  Point  for  the  month, 
Mean  Dry  Bulb  Thermometer  above  computed  MeiHi  Dew  Point, 


Mean  Elastic  force  of  vapoorfor  the  month, 


«• 


Inches 
29.807 
29.971 
29.560 

0.411 
29.888 
29.737 

0.151 


o 

82.6 
100.4 
643 
35.6 
93.1 
74.6 
18.5 


o 

73.8 

a8 

68.4 

13.2 

Inches 

0.713 


Troy  grains 
Mean  weight  of  vapour  for  the  month,  ••  ••  ••  7.66 

Additional  weight  of  vapour  required  for  complete  saturation,  • .  4.0S 

Mean  degree  of  humidity  for  the  month,  complete  saturation  being  unity,        0.66 


Bained  1  day. — Max.  fall  of  rain  during  24  hours, 
Total  amount  of  rain  during  the  month. 
Prevailing  direction  of  the  Wind,  ..  •• 


•  • 


Inches 

Kil. 

NiL 

S«  &  0.  W^. 


MeUorohgieal  ObtervaOotu. 


Ahitract  of  the  SetuUt  of  the  Hourly  Meteorological  Obtervationi 

taken  at  the  Surveyor  General'*  Office,  Calcutta, 

in  the  month  of  March,  18G0. 

MOSTHLX  BbSCLTS. 


Tiblfl  showing  the  nnmbcr  of  d«ji  oa  which  at  a  giren  hour  any  pirtlenUr  wind 

biav,  together  with  the  nomber  of  daji  on  which  at  the  lame  hoar, 

when  an  J  particalai  wind  wai  blowing,  it  rained. 
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Meteorological  Observations, 


Ixxii 


Ahstraei  of  the  Results  of  the  Hourly  Meteorological  Observations 

taken  at  the  Surveyor  OeneraVs  Office^  Calcutta^ 

in  the  month  of  Aprils  1860. 

Latitude  22<'  38'  1"  North.   Longitude  SS**  20'  84"  But. 

feet. 

Height  of  the  Cistern  of  the  Standard  Barometer  above  the  Sea  level,  18.11 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 

dependent  thereon. 


sight  of 
rometer 
Faht. 

Range  of  the  Barometer 
during  the  day. 

a  « 
PQ  » 

Range  of  the  Tempera* 
ture  during  the  day. 

a  v^ 

Q  a 

• 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 
2 

Sunday. 
29.754 

29.842 

29.678 

0.164 

85.3 

97.6 

74.8 

22.8 

3 

.782 

.872 

.721 

.151 

85.7 

98.0 

77.8 

20.2 

4 

.784 

.856 

.709 

.147 

85.2 

94.6 

79.5 

15.1 

5 

.768 

.829 

.681 

.148 

85.4 

93.8 

78.6 

15.2 

6 

.781 

.841 

.722 

.119 

83.4 

93.6 

73.6 

20.0 

7 

.810 

.869 

.752 

.117 

82.5 

91.1 

74.0 

17.1 

8 
9 

Sunday. 
.769 

.846 

.686 

.160 

84.1 

92.0 

78.8 

13.2 

10 

.722 

.773 

.635 

.138 

82.1 

88.0 

76.8 

11.2 

11 

.734 

.783 

.676 

.107 

82.2 

91.0 

74.6 

16.4 

12 

.757 

.833 

.668 

.165 

84.9 

94.6 

76.4 

18.2 

13 

.760 

.840 

.668 

.172 

84.4 

96.1 

74.8 

21.3 

14. 

.799 

.866 

.726 

.140 

83.3 

92.0 

75.2 

16.8 

16 
16 

Sunday. 
.795 

.849 

.717 

.132 

83.6 

92.0 

74.5 

17.5 

17 

.798 

.856 

.715 

.141 

83.6 

93.0 

72.3 

20.7 

18 

.847 

.921 

.770 

.151 

80.8 

91.8 

72  2 

19.6 

19 

.826 

.913 

.742 

.171 

82.7 

92.2 

74.0 

18.2 

20 

.790 

.868 

.690 

.178 

85.4 

95.6 

77.0 

18.6' 

21 

.747 

.820 

.664 

.156 

86.3 

95.0 

80.2 

14.8 

22 
23 

Sunday. 
.692 

.732 

.627 

,     .105 

85.7 

94.6 

79.0 

15.6 

24 

.719 

.767 

.659 

.108 

86.5 

94.0 

80.3 

13.7 

25 

.749 

.826 

.669 

.157 

86.6 

94.0 

81.7 

12.3 

26 

.732 

.793 

.669 

.124 

87.5 

95.2 

81.8 

18.4 

27 

.693 

.760 

.618 

.142 

87.9 

96.5 

81.4 

15.1 

28 

.680 

.746 

.639 

.107 

88.6 

98.2 

81.6      16.6 

29 
80 

Sunday. 
.678 

.753 

.608 

.145 

89.1 

100.8 

80.6 

20.2 

The  Mean  height  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  deriTed  from  the  twenty-four  hourly  observations  made  during 
the  day. 
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Mrteorolcyicml  Oi^ertmiiems. 


Jkiirmei  of  Us  BetwiU  of  ike  HomrUf  MeieoroJogieal  Obwertatitm 

tak&m  at  ike  Smrtryor  GeneruPs  Office,  CaletOU, 

in  the  month  of  Aprih  IbOO. 
Dailj  Mcms,  &c.  of  the  Obsmratiom  mad  of  the  HygroBeCricBl  dcBiaiU 

dependent  thereon. — (C<miinm^d,J 


I>at0. 

• 
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ft- 

pa 
% 

• 

1 

• 
"o 

• 
Q 

•a 

« 
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•8 

"3  • 

o 

i         £ 

1 

9 

IS 

a  . 

Si 

o 

Weight  of  Vapour 
Ottblo  foot  of  Air. 

onal  Weight  of  Vii. 
r  required   for  oom- 
0  Ittturation. 

1   ^* 

•  r.s-5 

•9  a.tf 

a  o 

CQ 

GU 

s  s* 

c  •  !:=  ?^ 

I    c  1  M 

S  a 

s 

a 

S 

o 

Q 

< 

'    «  o  c 

o 

0 

o 

0 

Inches. 

T.  gr. 

T.  gr. 

1 

Smmdny. 

2 

74.9 

10.4 

69.7 

15.6 

0.720 

7.R8  :   4.96 

.    0.61 

3 

78.0 

7.7     , 

74.1 

11.6 

.830 

8.S5  !   3.95 

.69 

4 

78.4 

6.8 

75.0 

10.2 

.854 

9.12 

.49 

.72 

5 

78.5 

6.9 

75.0 

10.4 

.854 

.12 

.56 

.72 

6 

77.4 

6.0 

74.4 

9.0 

.838 

8.99      2.97 

.75 

7 

76.6 

6.9 

72.1 

10.4 

.778 

.36      3.28 

.73 

8 

Sunday, 

9 

17.S 

6.8 

73.9 

10.2 

.82  i 

.83 

.38 

.72 

10 

76.5 

6.6 

73.7 

8.4 

.819 

.82      2.69 

.77 

11 

76.7 

6.5 

72.4 

9.8 

.785 

.43  '   3.11 

.73 

12 

76.9 

9.0 

71.4 

13.5 

.761 

.12      4.37 

.65 

13 

77.1 

7.3 

73.4 

11.0 

.811 

.67      3.64 

.70 

14 

77.6 

6.8 

74.6 

8.7 

.843 

9.03 

2.90 

.76 

1ft 

Sunday. 

- 

16 

78.3 

6.3 

75.6 

8.0 

.871 

.33 

.70 

.78 

17 

77.4 

6.2 

74.3 

9.3 

.835 

8.96 

3.07 

.75 

18 

75.1 

5.7 

72.2 

8.6 

.781 

.40      2.67  1 

.76 

.     19 

74.8 

7.9 

70.8 

11.9 

.746 

.00 

3.72 

.68 

20 

77.6 

7.9 

73.5 

11.9 

.814 

.69 

.99 

.69 

21 

80.4 

5.9 

77.4 

8.9 

.922 

9.83  ,      .19 

.76 

22 

Sunday. 

23 

79.6 

6.1 

76.5 

9.2 

.896 

.57 

.23 

.75 

24 

80.9 

6.6 

78.1 

8.4 

.943 

10.06 

.04 

.77 

25 

80.8 

6.8 

77.9 

8.7 

.937 

9.98 

.16 

.76 

26 

81.7 

6.8 

78.8 

8.7 

.961, 

10.25 

.24 

.76 

27 

81.8 

6.1 

78.7 

9.2 

.961 

.22 

,42 

.75 

28 

81.8 

6.8 

78.4 

10.2 

.952 

.10 

.82 

.73 

20 

Sunday. 

SO 

81.3 

7.8 

77.4 

11.7 

.922 

9.77 

4.35 

.69 

Ail  the  Hjgrometrieal  elements  are  computed  bj  the  Greenwich  coitftaata. 


Meteorological  Ohgervationa. 
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Ahslraei  of  the  Reeulte  of  the  Rourli/  Meteorological  Observations 
taken  at  the  Surveyor  QeneraVa  Office^  Calcutta^ 
in  the  inonth  of  Aprils  1860. 

Hourly  Means,  &e.  of  the  ObaerTationt  and  of  the  Hygrometrical  elements 

dependent  thereon. 


O    V 

Ranee  of  the  Barometer  for 

Range  of  the  Tempera- 
ture for  eiich  hour 

Hour. 

each  hour  during  the 
month. 

Dry  B 
ermomei 

during  the 
month. 

Max. 

Min. 

DIE 

Max. 

Min. 

Biff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

Mid. 
night. 

29.766 

29.881 

29.657 

0.224 

80.0 

84.8 

72.8 

12.0 

1 

.759 

.837 

.657 

.180 

79.8 

84.2 

72.4 

11.8 

2 

.747 

.812 

.653 

.159 

74.9 

83.6 

7^2 

11.4 

3 

.742 

.809 

.651 

.158 

78.9 

82.8 

72.2 

10.6 

4 

.737 

.823 

.639 

.184 

78.5 

82.2 

72.4 

9.8 

5 

.764 

.831 

.6i8 

.183 

78.4 

82.0 

72.2 

9.8 

6 

.772 

.843 

.670 

.173 

78.4 

82.2 

72.2 

10.0 

7 

.793 

.868 

.696 

.172 

79.2 

83.2 

74.2 

9.0 

8 

.814 

.912 

.720 

.192 

82.3 

86.6 

76.6 

10.0 

9 

.823 

.911 

.724 

.187 

85.2 

89.8 

79.8 

10.0 

10 

.822 

.915 

.732 

.183 

87.8 

93.2 

82.6 

10.6 

11 

.809 

.897 

.711 

.186 

90.2 

96.6 

84.6 

12.0 

Noon. 

.791 

.884 

.700 

.184 

92.1 

98.8 

86.0 

12.8 

1 

.765 

.857 

.675 

.182 

93.3 

99.2 

86.8 

12.4 

2 

.737 

.828 

.651 

.177 

94.0 

100.8 

88  0 

12.8 

3 

.709 

.803 

.630 

.173 

93.8 

100.7 

87.6 

13.1 

4 

.oai 

.785 

.608 

.177 

92.7 

98.0 

87.6 

10.4 

6 

.fiSl) 

.770 

.614 

.156 

90.8 

96.2 

87.0 

9.2 

6 

.701 

.777 

•618 

.159 

88.0 

92.0 

85.0 

7.0 

7 

.721 

.809 

.632 

.177 

86.0 

89.0 

83.2 

6.8 

8 

.746 

.861 

.650 

.211 

83.1 

86.4 

72.8 

13.6 

9 

.765 

.889 

.651 

.235 

82.0 

85.0 

72.3 

12.7 

10 

.775 

.892 

.680 

.212 

81.6 

84.8 

78.6 

11.2 

11 

.778 

.921 

.675 

.246 

81.0 

84.6 

78.7 

10.9 

u 


The  Mean  heiglit  of  the  Barometer,  as  likewise  the  Mean  Dry  and  Wet  Bulb 
Thermometers  are  derived  from  the  obserrations  made  at  the  seTeral  hours 
daring  the  month* 
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Meteorological  OhMervaiions. 


AhBtract  of  the  EesuU$  of  the  Hourly  Meteorological  Ohtervaiions 
taken  at  the  Surveyor  OeneroTe  Office,  Calcutta, 
in  the  month  of  April,  1860. 

Hourly  Meana,  &c.  of  the  Obaervationa  and  of  the  Hygrometrical  elements 

dependent  thereon. — fContimtedJ 


Hour. 

n  Wet  Bulb  Thcr- 
ometer. 
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•s 
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r  complete  aatu- 
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n  degree  of  H  u- 
idity,    oomplete 
turation     being 

S  a 
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S  e^S 

?P^^2 

S  E  S  S 

^ 

Q 

\0 

Q 
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S 
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0 

o 
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o 

Inchea. 

T.  gr. 

T.  gr. 

Mid- 
night. 

76.0 

4.0 

74.0 

6.0 

0.827 

8.93 

1.88 

0.83 

1 

76.1 

8.7 

742 

5.6 

.832 

.98 

.77 

.84 

2 

76.0 

8.4 

74.8 

5.1 

.835 

9.08 

.59 

.86 

8 

75.8 

8.1 

74.2 

4.7 

.832 

.00 

.47 

.86 

4 

75.8 

2.7 

74.4 

4.1 

.888 

.08 

.27 

.88 

6 

75.9 

2.5 

74.6 

8.8 

.848 

.13 

.18 

.89 

6 

76.9 

2.5 

74.6 

8.8 

.843 

.13 

.18 

.89 

7 

76.4 

2.8 

75.0 

4.2 

.854 

.24 

.82 

.88 

8 

78.0 

4.8 

75.8 

6.5 

.876 

.41 

2.17 

.81 

9 

78.8 

6.4 

75.6 

9.6 

.871 

.29 

8.32 

.74 

10 

79.6 

8.2 

75.5 

12.8 

.868 

.23 

4.37 

.68 

11 

80.2 

10.0 

75.2 

15.0 

.860 

.09 

5.50 

.62 

Noon. 

80.7 

11.4 

75.0 

17.1 

.854 

8.99 

6.42 

.58 

1 

80.9 

12.4 

74.7 

18.6 

.846 

.88 

7.07 

.56 

:s 

80.9 

13.1 

74.3 

19.7 

.835 

.76 

.51 

.54 

8 

80.5 

13.3 

73.8 

20.0 

.822 

.62 

.56 

.53 

4 

80.7 

12.0 

74.7 

18.0 

.846 

.90 

6.78 

.57 

6 

80.0 

10.8 

74.6 

16.2 

.843 

.91 

5.93 

.60 

6 

79.3 

8.7 

74.9 

13.1 

.861 

9.04 

4.64 

.GG 

7 

79.1 

6.9 

75.6 

10.4 

.871 

.29 

8.62 

.72 

8 

77.6 

5.5 

74.8 

8.3 

.849 

.11 

2.75 

.77 

9 

77.1 

4.9 

74.6 

7.4 

.843 

.07 

.40 

.79 

10 

77.1 

4.5 

74.8 

6.8 

.849 

.13 

.21 

.81 

11 

76.8 

4.2 

74.7 

6.3 

.846 

.12 

.02 

.82 

All  tHe  Hygrometrical  elements  are  computed  by  the  Oreenwioh  cfmBtants. 
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Meteorologieal  Observationt, 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraVs  Office^  Calcutta^ 
in  the  month  of  April,  1860. 
Solar  BAdiation,  Weather,  &o. 


1 
2 
8 
4 

6 

6 


'3.2 


o 

Sunday. 

138.6 

139.2 

137.0 

129.0 

128.0 


a  ®  § 


Inches. 


8 
9 

10 
11 

12 
13 


14 

15 
16 

17 


132.0 


Sunday. 
121.7 


131.0 

140.4 
136.0 


18 


19 


125.5 

Sunday, 
134.0 

133.6 


129.0 


135.4 


0.90 


0.16 


0.39 


1.02 


Prerailing  direction 
of  the  Wind. 


S.  &  S.  W. 

S. 

S.  &  S.  E. 

s. 

S.  &  S.  £. 


s. 


s. 

E.  &  S.  E. 
E.  &  S.  E. 

N.E.&SE.&S.W. 
S.  &  8.  W. 


9.  E.  &  S. 

S. 

S.  &  S.  E. 

s. 


General  Aspect  of  the  Sky. 


S.  E.  &  E.  &  a* 


CloudlesB. 
CloudlesB. 
Flying  clonds  till  6  A.  u.    cloudless 

afterwards. 
Cloudy  till  8  A.  M.  cloudless  till  4  F. 

ic.  cloudy  afterwards. 
Soatd.  clouds  till  7  a.  m.  Scatd.  Ni  till  6 
p.  ic.  cloudy  with  thunder  ft  light* 
ningtillSp.  ic. ;  also  rain  at  8  F.  X. 
Scatd.  ^i  afterwards. 
Scatd.   ^— i  till  7  A.  m.  cloudless  till  8 
F.  V.  Scatd.    M  till  7  F.  K.  cloudless 
afterwards. 

Scatd.  N-i  till  7  A.  M.  Scatd.  clouds 
afterwards. 

Cloudy  till?  F.  M.  Scatd.  W  afterwards. 

Scatd.  clouds  till  4  F.  ic.  cloudless 
afterwards. 

Cloudless. 

Cloudless  till  10  A.  v.  Scatd.  ^i  till  4 
F.  M.  cloudy  afterwards  j  also  light- 
ning &  thundering  &  raining  between 
8  &  9  P.  M. 

Cloudless  till  6  A.  M.  Scatd.  clouds 
afterwards. 

Cloudless  till  7  A.  x.  Soatd.    clouds 

afterwards. 
Cloudy  till  2  A.  H.  cloudless  till  8  a.  m. 

cloudy  afterwards ;   also  thundering, 

lightning  &  raining  between  8  ft  9 

p.  M. 
Cloudless  till  5  A.  M.  Soatd.' >-i  ft  ^i 

till   5  P.  M.  cloudy  afterwards ;  also 

slightly  drizzling  at  8  ft  at  11   p.  v. 

during    which   constant   flashes  of 

lightning  were  yisible. 
Scatd.   clouds  till  7  A.  K.   cloudless 

afterwards. 


I 


Ni  Cirri,  N-i  Cirro  strati,  '^i  Cumuli,  ^i  Cumulo  strati,  Vv-i  Nimbi,  — i  Strati, 
V^i  Cirro  cumuli. 
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Meiearoloffieal  Observaiiotu. 


Abstract  ofihe  RetuUi  of  the  Hourly  Meteorological  -ObscrtMUunu 
taken  at  the  Survejfor  QeneraVe  Office^  Calcutta^ 
in  the  month  qfjpril,  1860. 
Solar  Badiation,  Weather,  &e. 


^i 

3    o      • 

S-2 

Sua'O 

Ji 

CO  ^w 

rn  08  c 

Fnrailing  direction 

Gtoeral  Aapeot  of  the  Skj. 

1 

of  the  Wind. 

0 

Inches. 

20 

135.0 

•  • 

S«  &  o»  i^« 

Scatd.    "^i    till    7  A.    x.    doadleaa 

afterwardB. 

21 

136.4 

•  •           S.  &  S.  A* 

Scatd.  cloudB. 

22 

Sunday, 

23 

124.0 

•  • 

S. 

Soatd.  clouda ;  also  drizzling  between 

6  &  7  P.  X. 

24 

128.0 

•  • 

S.  &  S.  E. 

Soatd.  clouds ;  also  drizzling  at  7  A.  K. 

25 

130.0 

•  • 

8.  &  S.  B.  &  8.  W. 

Cloudy. 

26 

133.0 

•  • 

S. 

Scatd.  clouds  till  4  P.  x.  cloudiest 
afterwards. 

27 

136.0 

•  • 

8. 

Scatd.  clouds  till  7  a.  x.  cloudless 
afterwards. 

28 

138.0 

•  • 

S. 

Oloudy  till  10  A.  X.  cloudless  after- 
wards. 

29 

Sunday, 

SO 

136.6 

•  • 

8. 

Cloudj  till  9  A.  X.  cloudless  till  5  P.  X. 

Scatd.  clouds  afterwards. 
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Meteoroh>gieal  Observations. 
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Abstract  of  the  Besults  of  the  Sourly  Meteorological  Observations 

taken  at  the  Surveyor  OeneraVs  Office^  Calcutta^ 
in  the  month  of  April,  i860. 

Monthly  Eesults. 


Mean  height  of  the  Barometer  for  the  month,  •  • 

Max.  height  of  the  Barometer  occurred  at  11  P.  M.  on  the  18th, 
Min.  height  of  the  Barometer  occurred  at  4  r.  K.  on  the  80th, 
"Extreme  ranje  oi  the  Barometer  during  the  month, 
Mean  of  the  daily  Max.  Pressures, 

Ditto        ditto     Min.    ditto, 
Mean  daily  range  of  the  Barometer  during  the  month,  .  • 


•• 


Inches 
29.759 
29.921 
29.608 

0.313 
29.826 
29.684 

0.142 


Mean  Dry  Bulh  Thermometer  for  the  month,  . . 
Max.  Temperature  occurred  at  2  p.  M.  on  the  30th, 

Min.  Temperature  occurred  at  6  A.  H.  on  the  18th,  •• 

Extreme  range  of  the  Temperature  during  the  mouth,  •• 
Mean  of  the  daily  Max.  Temperature,           .  • 

Ditto        ditto      Min.        ditto,               ..  •• 
Mean  daily  range  of  the  Temperature  daring  the  month. 


•  • 


•  • 


Mean  Wet  Bulh  ^ermomet^r  for  the  month,  • .  . . 

Mean  Diy  Bulh  Thermometer  ahore  Mean  Wet  Bulh  Thermometer,.. 
Computed  Mean  Devr-point  for  the  month,    . .  . .  . , 

Mean  Dry  Bulh  Thermometer  ahoTC  computed  Mean  Dew-point,     .  • 


Mean  Elastic  force  of  Yapour  for  the  month. 


•  • 


o 

84.9 
100.8 
72.2 
28.6 
94.2 
77.3 
16.9 

0 

78.2 

6.7 

74.8 

10.1 

Inches 

0.849 


Troy  grains 
Mean  Weight  of  Vapour  for  the  month,        . .  . ,  , ,  9.07 

Additional  Weight  of  Vapour  required  for  c&mplete  saturation,         •  •  8.42 

Mean  degrea  of  himiidity  for  the  month,  complete  saturation  heing  unity,  0.73 


« 

Bained  8  days.  Max.  fall  of  rain  during  24  hours. 
Total  amount  of  rain  diuing  the  month. 
Prevailing  direction  of  the  Wind, 


Inches 

1.02 

2.47 

S.  &  S.  E. 
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Meteorological  OhtervaHons. 


Alstraet  of  the  Regults  of  the  Hourly  Meteorological  Ohsertationt 
taken  at  the  Sufveyor  OeneraVg  Office ^  Calcutta, 
in  the  month  of  Aprils  1860. 

MOI^THLY  BeSULTS. 


Table  ehowing  the  number  of  days  on  which  at  a  given  hour  any  particular  wind 
blew,  together  with  the  number  of  days  on  which  at  the  same  hour,  when 
any  particular  wind  was  blowing,  it  rained. 


Hour. 


N. 


•^. 


Midnight, 

1 

2 

8 

4 

6 

6 

7 

8 

9 
10 
11 


Noon. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


a 

o 

a 


H 


a 
o 

s 


2 


E. 


eS 


S.E. 


a 


No.  of  days. 


1 
1 
1 
1 
8 
4 
8 
1 
1 
1 
1 


2 
2 
2 
3 
2 
2 


8 


6 
6 
7 
7 
6 
6 
5 
7 
2 
5 
8 
8 


8 
2 
1 
1 
8 
6 
6 
5 
6 
6 
4 
2 


s. 

o 

e 

• 

CO 

• 

e 
o 

c 

a 

M'. 

• 

c 
o 

e 
*S 
0$ 

m 
m 

55 

• 

e 
o 

G 

c 

• 

16 

17 

1 

17 

3 

16 

14 

15 

1 

15 

1 

13 

1 

1 

15 

8 

1 

14 

8 

17 

1 

1 

15 

4 

L 

12 

6 

1 

15 

4 

1 

16 

4 

1 

17 

8 

1 

12 

4 

1 

14 

2 

1 

16 

2 

1 

13 

4 

1 

14 

1 

8 

4 

1 

14 

1 

2 

17 

2 

17 

1 

2 

B 


m 
S 
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4 


2 


I 


/ 


f 


V 
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